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INTRODUCTION 

The Canada Water Act, proclaimed on September 30, 1970, provides the framework 
for joint federal-provincial management of Canada's Water resources. Section 36 of the 
act requires that a report on operations under the Act be laid before Parliament as soon 
as possible after the end of each fiscal year. This, the tenth annual report, 
covers operations to March 31, 1982. 

Up to and including fiscal year 1975-76, Canada Water Act funding was provided 
on the basis of individual projects. In fiscal year 1976-77, Treasury Board established 
a ceiling on expenditures cost-shared with the provinces (for river basin planning and 
implementation, and flood damage reduction) at about an $18 million per year level. 
Subsequently, budget reductions and consequent adjustments to the program have lowered 
the ceiling for recent years to about $11.8 million for federal-provincial agreements 
under the Canada Water Act. This is in addition to funding provided in regular 
departmental budgets for data collection and research programs. 

The report first highlights the provisions of the Canada Water Act and then 
briefly discusses the individual programs which have been or are expected to be 
undertaken to meet those provisions. 

Table 1, which had served to show the current status of all programs under the 
Canada Water Act, has been broken into Tables 1 and 2 in this report and slight changes 
in the categories have been introduced. The heading "Other Cooperative Arrangements" 
has been discontinued and most of the activities under that category now appear under 
the expanded heading "Regulation, Apportionment, Monitoring and Survey Programs". A new 
heading "River Basin Programs" has also been introduced but the nature of each program, 
that is, preplanning, planning or implementation, is still evident in both Tables 1] and 
es 

This report carries for the second consecutive year expanded coverage of water 
research activities under the Canada Water Act. 
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PROVISIONS OF THE CANADA WATER ACT 

Part I of the Act provides for the establishment of federal-provincia] 
consultative arrangements for water resource matters (Section 3); and for cooperative 
agreements with the provinces for the development and implementation of plans for the 
management of water resources (Section 4 - 7). This part also enables the Minister, 
directly, or in cooperation with any provincial government, institution, or person, to 
conduct research, collect data, and establish inventories associated with the water 
resources. 

Part II envisages federal-provincial management where water quality has become 
a matter of urgent national concern. This part permits the establishment of joint 
federal-provincial incorporated agencies (although existing federal and provincial 
corporations might alternatively be used) to plan and implement approved water quality 
management programs. 

Part III of the Act provides for regulations banning the manufacture or import 
for use or sale in Canada of any cleaning agent or water conditioner that contains a 
prescribed nutrient in a greater concentration than that prescribed by regulations. 
This is one .of the principal means of reducing the rate of eutrophication of water 
bodies. 

Under Part IV are provisions for the general administration of the Act. In 
addition, it provides for inspection and enforcement, and permits the Minister, either 
directly or in cooperation with any government, institution, or person, to undertake 
public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 


PART I: Comprehensive Water Resource Management 
Federal-Provincial Cooperation 
The Canada Water Act calls for joint consultation between the federal and 


provincial governments in matters related to water resources. Discussed briefly in the 
following are joint programs under the national Flood Damage Reduction Program as well 
as other projects involving the regulation, apportionment, monitoring or survey of water 
resources, and the preplanning, planning or implementation of River Basin Programs. 

Consultative Committees were established at the outset of the Act to provide 
continuing consultation on water resource matters. Information meetings of 
federal-provincial staff, however, have largely done away with the need for Consultative 
Committees. During the year under review, only the Canada-Saskatchewan Consultative 
Committee met (and then only on one occasion) to discuss international and 
jinterprovincial river basin activities and monitoring programs. 


Interdepartmental Committee on Water 

The Interdepartmental Committee on Water (ICW) was established before the 
Canada Water Act was passed to allow for interdepartmental consideration and approval of 
all federal water programs. Since then, ICW has actively pursued its mandate and, over 
the years to March 31, 1982, has met 49 times. 

A total of 20 departments and agencies with an interest in water matters, are 
represented on this 26-man committee. Subcommittees and Working Groups are set up as 
required. During the year under review, there were four such groups: 

1) Subcommittee on the Canada-U.S. Great Lakes Water Quality Agreement 
2) Subcommittee on Water Quality 

3) Subcommittee on Floods, and 

4) Subcommittee to prepare responses to IJC reports. 

Topics considered over the past year included the national Flood Damage 
Reduction Program, Red River Ring Dykes, mercury studies in northern Manitoba, 
federal-provincial water quality agreements, the Canada-Ontario Agreement on Great Lakes 
Water Quality, prairie soil and water conservation, the Mille Iles control structure, 
and the government's responses to the IJC's 7th Annual Report on Great Lakes Water 
Quality and the IJC's report on water quality of the upper Great Lakes. 


Federal-Provincial Water Resource Management Programs 
Agreements for specific water programs provide for the participating 


governments*to contribute funding, information, and expertise in agreed ratios. For 
ongoing activities such as the water quantity survey agreements with each province, cost 
sharing is in accordance with each party's need for the data. For study and planning 
agreements, it is usual for the federal government to meet half the costs and the 
provincial government(s) the other half. The planning studies encompass 
interprovincial, international or other basins where federal interests are important. 
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Cost sharing for implementation is in proportion to federal and provincial 
responsibilities and often includes a contribution from local governments. 

Table 1 shows a breakdown of current cost-shared agreements under the Canada 
Water Act and indicates the stage each has reached. Each of the programs is referred to 
briefly in the following few pages and described in more detail later in this report. 
Table 2 is a record of the achievements under the Act since its inception in 1970. 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS: Although most 
federal-provincial agreements carry a time limit within which the objectives of the 
agreement are likely to be reached, there are some agreements involving monitoring and 
survey responsibilities which are projected to continue into the foreseeable future 
without termination. 

The federal government has been involved in the collection of water quantity 
data since the late 1800s. In earlier years, hydrometric networks were operated under 
informal arrangements with all provinces except Quebec. The 1922 agreement with Quebec 
was rescinded in 1964 when the Quebec government took responsibility for most of the 
hydrometric network in that province. Beginning in April 1975, uniform cost-sharing 
Water Quantity Survey Agreements were implemented with all provinces and with the 
Department of Indian Affairs and Northern Development for the territories. It is 
recognized that water quantity data are essential to water management and, since the 
costs of collecting water data are substantial, the efficiency of data collection 
programs is enhanced significantly by combining networks and standardizing methodology. 
These agreements recognize that water quantity data may be collected to meet federal 
needs, provincial needs, or a combination of needs. Hence funding for the operation of 
the networks is provided according to each party's needs. The water quantity networks 
and cost-sharing data are determined annually by Federal-Provincial Coordinating 
Committees. A total of 2843 gauging stations were operated under the Agreements in 
Canada during 1981-82, 2575 by the federal government and 268 by the Province of 
Quebec. Also, there were an additional 565 stations operated mainly by provincial 
agencies, that contributed data to the national water data bank. The terms of all 
Agreements require that Canada publish the data; also, all data are stored on computer 
files and are retrievable on request for use in water programs. A national meeting of 
all Coordinating Committees is convened each year, or as required, to review annual 
progress reports and to discuss any concerns arising under the agreements. 

The federal and provincial governments also operate networks for the monitoring 
of water quality. In March 1982, in response to requests from some provinces, the 
federal cabinet approved a new program providing for federal-provincial cost sharing 
agreements for water quality monitoring networks. Over the next five years, Environment 
Canada will be prepared to negotiate water quality monitoring agreements with interested 
provinces to provide for sharing of costs, exchange of data and a Canada-wide quality 
control program. The agreements are expected to be modelled after the hydrometric 
agreements, with financing being provided by each government in proportion to its data 
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TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL PROGRAMS UNDER THE CANADA WATER ACT 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


Under Negotiation New During 1981-82 Ongoing During 1981-82 
Water Quality Monitoring! Water Quantity Surveys 
for the Ottawa River Prairie Provinces Water 
f Board 
Water Quality Surveys Ottawa River Regulation 


Planning Committee 
Water Quality Monitoring- 

Garrison Diversion 
North Shore (St. Lawrence) 

Ecological Inventories 


RIVER BASIN PROGRAMS 


Under Negotiation New During 1981-82 Ongoing During 1981-82 
Winter Basin Preplanning 
Northern Manitoba Mercury Lake Winnipeg Water Quality Fraser Estuary Planning 
Planning Planning? Yukon Basin Planning 


Technical Work Group on 
Water Quality in the 
Ottawa River 

Wabigoon-English Mercury 
Contamination Study 

Waterford Basin Planning 


Lake Winnipeg, Churchill Okanagan Basin Implementation 
and Nelson Rivers Qu'Appelle Basin 
Implementation Implementation 

Lower Fraser Valley Flood 
Control 


Canada-Ontario Agreement on 
Great Lakes Water Quality 
Saint John Basin 
Implementation 
Souris Basin Implementation 
Flood-proofing-Red River Valley 


FLOOD DAMAGE REDUCTION PROGRAM 


Under Negotiation New During 1981-82 Ongoing During 1981-82 
Initial Agreements with Initial Agreement with Initial Agreements with 
Alberta, British Newfoundland New Brunswick 
Columbia and Yukon Amending Agreement with Nova Scotia, Quebec, 
Territory New Brunswick Saskatchewan, Quebec, 
Amending Agreements with Flood Works and Dykes, Manitoba and the ; 
Ontario, Saskatchewan, Montreal Region Northwest Territories 
and Nova Scotia Flood Forecasting Agreement Amending Agreement with 
Ring Dykes-Red River Valley with Manitoba Manitoba 
Mille Iles Control Structure Flood Management-Marsh Creek 


See writeup on Technical Work Group on Water Quality in the Ottawa River. 

See writeup on Lake Winnipeg, Churchill and Nelson Rivers. 

Expired on March 31, 1982. This Agreement was signed in 1977 but never undertaken 
owing to provincial budgetary restrictions. 
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TABLE 2 - PROGRAMS COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 1972 
Qu'Appelle River Basin Planning 1972 
Saskatchewan-Nelson Basin Planning 1973 
Okanagan Basin Planning 1974 
Saint John Basin Planning 1975 
Lake Winnipeg, Churchill and Nelson Rivers Planning 1975 
Great Lakes Shore Damage Survey 1975 
Fraser River Upstream Storage Planning 1976 
Churchill River Basin Planning (Sask.-Man.) 1976 
Montreal Region Flow Regulation Planning Study 1976 
Peace-Athabasca Delta Implementation 1976 
Northern Ontario Water Resources Planning 1978 
Southeastern New Brunswick Dyking Implementation 1978 
St. Lawrence Water Quality Planning Study 1978 
Souris Basin Planning 1978 
Metropolitan Toronto Flood Control Implementation 1978 
Lower Saskatchewan Basin Preplanning 1979 
Southwestern Ontario Dyking Implementation 1979 
Upper Thames Flood Control Implementation 1979 
Yukon Basin Preplanning 1979 
Ottawa River Regulation Planning Report 1980 
Thompson Basin Preplanning 1981 
Great Lakes Shore Damage Survey Implementation 1981 
Dykes and Flow Regulation Works - Montreal Region 198] 
Mackenzie Basin Planning 1982 
Shubenacadie-Stewiacke Basin Planning 1982 


needs. By 1986-87, if all provinces join the program, the new network is expected to 
incorporate 450 existing stations of federal interest, upwards of 2000 existing stations 
of provincial interest, and about 180 new stations of joint interest. These numbers 
exclude Great Lakes water quality stations which are administered under other agreements. 

The Prairie Provinces Water Board, a federal-provincial board which administers 
the Prairie Provinces Master Agreement on Apportionment, continued to provide 
recommendations to Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable 
apportionment of interprovincial prairie rivers flowing eastward. During the year, the 
Board's Committees on Hydrology, Water Quality and Groundwater recommended procedures 
for natural flow determination, streamflow forecasting and apportionment. The Board 
also has approved the report on Administration of the Apportionment Agreement and the 
report concerning the apportionment to be implemented at the Alberta-Saskatchewan 
boundary on Battle, Lodge and Middle Creeks. The Board is now working towards an 
improved methodology for Water Quality Objectives and in the fall of 1982 will complete 
a study of historical and present water demands in the three prairie provinces. 

The Canada-Ontario-Quebec Ottawa River Regulation Planning Committee's final 
report containing recommendations for regulating the Ottawa River was published in 
December 1980. The Committee's mandate was extended to March 1983 to provide continuity 
in anticipation of the establishment of a permanent body with responsibilities for 
coordinated operation of principal reservoirs in the Ottawa River basin. A three-party 
water quality study of the Ottawa River was in the final report stage. 

Water quality monitoring related to the Garrison Diversion Project continued to 
provide baseline water quality conditions for the Souris River where it crosses the 
International Boundary in both Saskatchewan and Manitoba. 

Work continued on the Canada-Quebec ecological inventories program, initiated 
in 1978-79 on rivers flowing into the St. Lawrence River from its north shore. This 
program, which covers rivers located to the east of the Manicouagan River basin up to 
and including the Brador River, is intended to facilitate future assessments of 
ecological impacts from major developments and is complemented by DREE supported studies 
of the Labrador portion of the river systems. 


RIVER BASIN PROGRAMS 

Depending upon the nature of the work being conducted, river basin programs can 
include preplanning studies, planning studies or implementation activities. Although 
considerable activity continued during 1981-82 in river basin programs, there were no 
new programs initiated. 


Preplanning Studies: Preplanning studies normally arise as a result of public 
representation to resolve one or more problems which are perceived at the local level. 
The preplanning study has become the vehicle with which to investigate the concerns 
expressed, and also to examine briefly all of the emerging and potential opportunities 
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and problems of the area in question and to make recommendations as to the desirability 
of a longer-term planning study. 

A preplanning study of the Winter River basin (Prince Edward Island) has been 
undertaken since 1977 to determine the reliability of the existing water supply system 
in Charlottetown, Prince Edward Island. This phase is nearing completion and a planning 


program is under consideration. 


Planning Studies: Planning studies generally are directed towards the development or 
management of the water resources for the social betterment and economic growth of the 
basin or area under study. 

A Memorandum of Understanding which formalized intergovernmental cooperation in 
the Mackenzie River basin was signed in September 1977 by seven ministers representing 
Canada, Alberta, British Columbia and Saskatchewan. A three-year Study Agreement 
Respecting Federal-Provincial Studies and Investigations of the Water Resources of the 
Mackenzie Basin was signed in May 1978 for a $1 600 000 study program. Studies were 
completed on schedule and the final study report was released on February 26, 1982 by 
the federal, provincial and territorial Ministers, who generally endorsed the study 
recommendations and instructed the Mackenzie River Basin Committee to develop specific 
implementation proposals. 

The Shubenacadie-Stewiacke River Basin Final Report was published and 
subsequently distributed in March 1982. The study found no water-related problems of a 
serious or irreversible nature in the basin. 

Field work on a Canada-British Columbia Fraser River Estuary Study, designed to 
develop a management plan which would integrate the needs of the economy with the need 
to preserve the natural environment, has been completed and a series of public meetings 
was held to ascertain public views on management plan alternatives. 

In Yukon Territory, a Preplanning Task Force report, published in September 
1979, recommended a 3-year, $2.2 million Canada-British Columbia-Yukon Planning Study to 
develop an information base leading to the formulation of a planning framework which 
will focus on alternative uses of water and related resources in the basin. A 
subsmission to the respective governments was made in mid-1980 and a planning study 
agreement was signed on November 24, 1980, by officials of Environment Canada, Indian 
and Northern Affairs Canada and the governments of British Columbia and the Yukon. 
Representatives of the governments were nominated to a four-member Yukon River Basin 
Committee. In September 1981, the Committee hired a Study Director and established a 
study office in Whitehorse . The overall study program has been prepared by the Study 
Director with the support of a Technical Advisory Group and associated Work Groups. 

A Canada-Ontario-Quebec Technical Work Group, formed in 1979 to study water 
quality problems in the Ottawa River basin on the basis of available data, has completed 
its work and has presented its report to the respective Ministers. One of the principal 
recommendations is the setting up of a tripartite coordinating committee which would 
monitor water quality in the Ottawa River and conduct special studies. 
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In northwestern Ontario, field studies to assess the viability of methods to 
deal with the problem of mercury in waters and sediments of the English-Wabigoon River 
system were completed. A final report was under preparation for release in 1982-83. 

An exchange of correspondence confirmed the start of a Canada-Newfound]and 
urban hydrology study in the Waterford River basin of Newfoundland early in 1980-81. 
Federal input is in the form of work sharing. Steering and Technical Committees have 
been formed to administer the projects, and field and office work in several project 
areas iS nOw under way. 

The agreement signed in 1977 by Canada and Manitoba (but not yet initiated) to 
carry out a water quality study of the Lake Winnipeg basin has been deferred 
indefinitely by mutual agreement due to provincial financial constraints and the 
province's wish to re-evaluate the study program. The agreement expired March 31, 1982. 


Implementation Programs: Although there were no major implementation programs initiated 
during the year under the Canada Water Act, there was considerable activity directed 
toward implementing recommendations arising from ongoing programs. Also, while 
reference is made below to federal assistance to Manitoba to move or raise rural 
homesteads in flood prone areas of the Red River Valley, this assistance was not funded 
under the Canada Water Act and is included here only because of its association with 
other water-related programs. 

The Qu'Appelle and Okanagan Implementation Programs were ongoing during the 
year to implement recommendations arising from comprehensive basin studies. For the 
Canada-Saskatchewan Qu'Appelle Implementation Program, scheduled to run from 1975 until 
March 1984, projects essentially completed include flood control works for Regina, 
Lumsden, Tantallon and Moose Jaw, Phase I of the Regina tertiary sewage treament plant 
and the Land Use Planning and Development Controls Program. For the Canada-British 
Columbia Okanagan Implementation Program, emphasis has been directed towards 
construction projects, water quality monitoring and review of the framework plan. 

The Canada-British Columbia construction program, designed to reduce damages 
due to floods in the lower Fraser Valley of British Columbia, continued during the 
year. Some $91 million of a total joint commitment of $120 million was spent up to the 
end of March 1982. 

The Canada-Ontario Agreement on Great Lakes Water Quality, which expired on 
March 31, 1981, was extended to March 31, 1982 through an exchange of ministerial 
letters, pending the drafting and signing of a new agreement. When signed, the new 
agreement will provide for the cost-sharing of research, surveillance and information 
activities and will reflect the commitments undertaken by Canada in the 1978 Canada-U.S. 
Great Lakes Water Quality Agreement. The annual federal contribution to cost-shared 
programs is expected to continue at a maximum of $1.2 million. To meet the requirements 
of the 1978 Canada-U.S. Agreement, Canada also is making $65 million available to the 
province for the period 1982-1985 to assist in the completion of municipal sewage 


treatment facilities. 


A federal-provincial task force has reviewed the recommendations of the Saint 
John River Basin Board and has reported that the planning recommendations can be met 
through regular programs and that no formal implementation agreement will be required. 

Implementation of a majority of the recommendations arising from the Souris 
River basin study is being undertaken under existing federal programs, provincial 
programs and federal-provincial agreements. In particular, a number of the 
recommendations associated with water supply and flood damage reduction are included in 
the Canada-Saskatchewan DREE Interim Subsidiary Agreements on Water. These agreements 
were extended in 1981-82 for an additional two years. 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee signed an 
agreement in 1977-78 that commits Canada and Manitoba to joint action for a 
Canada-Manitoba Lake Winnipeg, Churchill and Nelson Rivers Implementation Program and 
calls for annual reporting to northern communities on progress made. An order was 
issued following arbitration proceedings initiated by the Northern Flood Committee in 
1981 that obliged Canada and Manitoba to implement appropriate studies of mercury 
Contamination in the diversion system. This has added impetus to the ongoing 
negotiations for a Canada-Manitoba study agreement on mercury, and has resulted in 
tentative acceptance of a revised draft agreement that would be jointly funded by Canada 
and the Province. That agreement will partially fulfil Canada's commitment under the 
four-party agreement. 

Prompted by the severity of flooding in the spring of 1979, a special ad hoc 
program, not under the Flood Damage Reduction program, was approved under which the 
federal government is contributing up to $4.25 million over two years to help Manitoba 
protect rural homeowners against future flood damage in the Red River Valley. The 
federal and provincial governments share equally 75% of the costs of moving, raising or 
dyking some 1500 to 2000 homes and farms. By March 31, 1981, $3.25 million of federal 
funds had been expended. Claims paid in 1981-82 plus outstanding claims still 
unresolved are expected to raise the federal share to slightly more than $3.5 million. 


FLOOD DAMAGE REDUCTION PROGRAM: During 1981-82, this program was actively supported 
throughout most of Canada. 


OBJECTIVE: The Flood Damage Reduction Program follows the cooperative 
federal-provincial approach of the Canada Water Act. Its overall aim is to reduce flood 
damages by identifying flood risk areas and discouraging further flood vulnerable 
developments in those area. | 

When joining the program, the provinces Sign a General Agreement and a Mapping 
Agreement (or a combined agreement). The General Agreement outlines the basic approach 
that will be taken to reduce flood damages. The respective governments, and their 
agencies, agree not to engage in or provide assistance to undertakings vulnerable to 
flood damage in areas designated as flood risk areas. In such areas, federal disaster 
assistance will be restricted to structures built before designation and, in some 
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circumstances, new structures which are flood proofed. Zoning on the basis of the flood 
risk is encouraged. 

The Mapping Agreement provides for the flood risk mapping and designation of 
the areas to which the policies in the General Agreement will apply. Forming part of 
this agreement is a list of communities in the province which are to be mapped and 
specifications to be followed in conducting the hydrotechnical and mapping work. When 
maps not meeting these specifications are available, interim designation may be applied 
until such time as new maps are prepared. This agreement also requires that information 
pertaining to the designated area be made available to governments, zoning authorities, 
the public and anyone contemplating development in or near these areas. Areas 
designated to March 31, 1982 in Canada are listed in Table 3. 

In some cases existing developments in designated areas will still require 
protection against flood damages and, for this reason, further agreements to study such 
problems can also be negotiated with the provinces. Where benefits exceed costs and 
where there is a national interest, federal-provincial agreements may subsequently be 
reached on implementation action. This action could include flood forecasting and 
warning, flood proofing, works to control flows and levels, acquisition of property, 
easements or land use planning. It should be noted that, in examining alternatives,the 
best choice will be made on the basis of effectiveness, cost, associated benefits and 
environmental impact. This could mean allowing some flooding to occur. 


DURATION: From its beginning, the program was expected to be active for ten years, but 
an Amending Agreement in 1980-81 extended the General Agreement with Manitoba beyond the 
ten-year period. A similar extension occurred in 1981-82 with the signing of an 
Amending Agreement with New Brunswick. Negotiations with other provinces for similar 


extensions are discussed in following sections. 
PARTICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


RELATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with 
flood prone areas in Canada were in force when the Flood Damage Reduction Program was 
launched. These include several agreements described elsewhere in this report under the 
titles: Lower Fraser Valley Flood Control Program; Qu'Appelle Basin; and Canada-Ontario 


Great Lakes Shore Damage Survey. 


REPORT ON PROGRESS 
Newf ound] and 

Newfoundland joined the FDR Program in May 1981 with the signing of General and 
Mapping Agreements. The General Agreement, with a duration of 10 years, binds both 
parties to the basic approach and policies of the Flood Damage Reduction Program. The 
Mapping Agreement provides $350 000 (equally shared) to map two flood prone areas 
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TABLE 3 - DESIGNATION UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


Designated Area 


New Brunswick 


Fredericton 
Perth/Andover 
Oromocto to 
Lower Jemseg 
Lower Fredericton 
Lincoln 


Quebec 


Montreal Region 


Community Body of Water 
Fredericton Saint John River 
Perth/Andover Saint John River 
Oromoc to/Lower 

Jemseg Saint John River 
Fredericton/Lincoln Saint John River 


Lac Saint-Louis 
Baie d'Urfé 
Beaconsfield 
Beauharnois 
Chateauguay 
Ile-Perrot 
Lery 
Maple-Grove 
Melocheville 
Notre-Dame-de-1'Ile Perrot 
Pincourt 
Pointe-Claire 
Pointe-des-Cascades 
Pointe-du-Moulin 
Sainte-Anne-de-Bel levue 
Senneville 


Lac des Deux Montagnes 
Deux-Montagnes 
Dorion 
Hudson 
I1e-Cadieux 
Oka 
Pointe-Calumet 
Sainte-Marthe-sur-le-Lac 
Saint-Joseph-du-Lac 
Saint-Raphaél-de-1'Ile Bizard 
Terrasse-Vaudreuil 
Vaudreui ] 
Vaudreuil-sur-le-lac 


Riviere des Prairies 
Laval 
Montréa] 
Montréal-Nord 
Pierrefonds 
Roxboro 
Sainte-Genevieve-de-Pierrefonds 


Riviere des Mille Iles 
Boisbriand 
Bois-des-Filion 
Char lemagne 
Lachenaie 
Laval 
Lorraine 
Rosemere 
Sainte-Thérése 
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Date 


February 1980 
February 1980 


March 1981 
February 1982 


May 1978 


May 1978 


May 1978 


May 1978 


Designated Area Communi ty Body of Water Date 


Riviere des Mille Iles May 1978 
Saint-Eustache 
Saint-Louis-de-Terrebonne 
Terrebonne 


Gatineau/Ottawa Ottawa River October 1979 
Rivers 

Ay Imer 

Buckingham 

Gatineau 

Hul ] 

Pontiac 


Gatineau River October 1979 
Bouchette 
Cameron 
Deléage 
Denho 1m 
Egan-Sud 
Gatineau 
Gracefield 
Grand-Remous 
Hull - Ouest 
La Péche 
Low 
Maniwaki 
Northfield 
Sainte-Thérese-de-Gatineau 
Wright 


Chaudiere Basin Chaudiere May 1979 
Aubert-Gal lion 
Beauceville 
L'Enfant-Jésus 
Notre-Dame-des-Pins 
Sainte-Marie 
Saint-Fran¢gois-de-Beauce 
Saint-Frangois-Quest 
Sainte-Georges-Est 
Sainte-Georges-Quest 
Saint-Isidore 
Saint-Joseph-de-Beauce (p) 
Saint-Joseph-de-Beauce (v) 
Saint-Lambert-de-Lauzon 
Scott 
Taschereau-Fortier 
Vallée-Jonction 


du Gouffre du Gouffre April 1980 
Baie-Saint-Paul (p) 
Baie-Saint-Paul (v) 
Riviere-du-Gouffre 
Saint-Urbain 


Upper Richelieu Richelieu April 1981 
River Chambly 

Clarenceville 

Henryville 

Iberville 
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Designated Area 


Upper Richelieu 
River 


Lower Richelieu 
River 


p - parish 
v - village 


Manitoba 


Melita* 
Wawanesa* 
Winnipeg* 
Sour is 
Elie 
Brandon 


Saskatchewan 


Estevan* 
Oxbow* 

Roche Percee* 
Moose Jaw 


TABLE 3 (Cont'd) 


Communi ty Body of Water 
Richelieu 
Lacolle 


Notre-Dame-de-Bon-Secours 
Notre-Dame-du-Mont-Carme 1 
Noyan 

Philipsburg 

Richelieu 

Saint-Alexandre 
Saint-Antoine-de-Padoue 
Saint-Armand-Ouest 
Saint-Athanase 
Saint-Bernard-de-Lacolle 
Saint-Jean 

Saint-Luc 
Saint-Paul-de-1'I1le-aux-Noix 
Saint-Pierre-de-Veronne 
Saint-Sébastien 
Venise-en-Québec 


Richelieu 
Beloei | 
Carignan 
Chambly 
McMasterville 
Mont-Saint-Hilaire 
Otterburn-Park 
Richelieu 
Saint-Antoine-sur-Richel ieu 
Saint-Basile-le-Grand 
Saint-Charles-sur-Richelieu 
Saint-Denis (v) 
Saint-Denis (p) 
Saint-Pierre-de-Sorel 
Sainte-Victoire-de-Sore ] 
Saint-Joseph-de-Sore] 
Saint-Marc 
Saint-Mathias 
Saint-Ours (p) 
Saint-Ours (v) 
Saint-Roch-de-Richelieu 


Sor el 

Tracy 

Melita Souris River 
Wawanesa Souris River 
Winnipeg Red, Assiniboine 
Souris Souris River. 
Elie Riviere Sale 
Brandon Assiniboine 
Estevan Souris River 
Oxbow Souris River 
Roche Percee Souris River 
Moose Jaw Moose Jaw River 


* interim designation 
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Date 


April 1981 


November 198] 


December 1979 
December 1979 
February 1979 
October 1980 
November 1980 


March 1982 


August 1980 
August 1980 
August 1980 
October 1981 


TABLE 4 - FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS 


March 31, 1982 


Duration 
(years) 
NEWFOUNDLAND 
General Agreement 10 
Flood Risk Mapping Agreement 2 
NEW BRUNSWICK 
Amending Agreement - 
General Agreement 15 
Flood Risk Mapping Agreement 10 
Studies Agreement 10 
Flood Forecasting Agreement - Saint John River basin 10 
Flood Damage Reduction - Marsh Creek 4.5 
Petitcodiac Sea Dykes Agreement 0.25 
NOVA SCOTIA 
General Agreement 10 
Flood Risk Mapping Agreement 5 
Studies Agreement 5 
QUEBEC 
Combined General and Flood Risk Mapping Agreement 10 
(mapping 6) 
Dykes and Flow Regulation Works - Montreal Region 4.8 
Studies and Implementation of Dykes and Flow 
Regulation Works - Montreal Region 2 
ONTARIO 
All Inclusive Flood Damage Reduction Agreement 10 
(mapping 5) 
MANITOBA 
Amending Agreement - 
General Agreement 14 
Flood Risk Mapping Agreement 8 
Studies Agreement 9 
Flood Forecasting 5 
SASKATCHEWAN 
General Agreement 10 
Flood Hazard Mapping and Studies Agreement (mapping 5) 
studies 
NORTHWEST TERRITORIES 
Memorandum of Understanding 2 
Memorandum of Understanding 10 


(mapping 5) 
General Agreement 10 


NM —_ 


Total Cost* 
do 


ars 


350 


000 


000 
000 
000 
000(a) 
000 


000 
000 
000 
000(b) 
000(b) 


000 
000 


000 
000 
000 


000 
000 


000(c) 
000(c) 


¥ These costs are to be shared equally by the federal and provincial governments except for 


(a) 33-1/3% federal, 66-2/3% provincial/local 
(b) 45% federal, 55% provincial/local 


(c) costs shared equally by Environment Canada and the Department of Indian and Northern 


Affairs 


** This agreement applies to flood vulnerable sections of streams and rivers under the 


jurisdiction of 38 Conservation Authorities. 
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(Steady Brook and Stephenville). A Steering Committee and Technical Committee were 
appointed and work got under way to implement these Agreements. 


Nova Scotia 

Flood risk mapping continued for the Truro and Sackville River portions of the 
Bedford-Sackville River floodplain, and similar work for the Antigonish and New 
Glasgow-Stellarton areas is under way. Sackville is expected to be the first area 
designated. 

A federal-provincial brochure describing the FDR Program and its policies in 
Nova Scotia was published during 1981-82. 


New Brunswick 

During the 1981-82 fiscal year, work continued on the flood risk mapping of the 
Maugerville-Sheffield-Lincoln and Sussex areas. The Oromocto to Lower Jemseg area was 
officially designated by the Ministers on March 31, 1981, and the Fredericton to Lincoln 
area, on February 25, 1982. 

An agreement to amend the Canada-New Brunswick General, Mapping, Studies and 
Flood Forecasting Agreements was signed on July 16, 1981. The Amending Agreement 
extends the General Agreement to 1991, increases total funding for the Mapping Agreement 
to $2 000 000 (equally shared) from $1 000 000 and extends its duration to 1986, revises 
Schedule A, and extends the Studies Agreement to 1986. Provisions for flood forecasting 
include increasing the equally shared total funding to $1 400 000 from $600 000 and 
extending the termination date 5 years to March 1987. 

A Treasury Board Submission seeking to extend the Marsh Creek Agreement to 
March 31, 1984 with no increase in funding has been submitted for approval. This was 
necessary to complete the forebay acquisition project. 


Quebec 

Work continued on the flood risk mapping of the Yamaska, Nicolet and Bécancour 
Rivers. The Lower Richelieu River became the 18th designation under the FDR Program on 
November 17, 1981. This brings to six the total number of designations in Quebec and 
affects approximately 126 communities in the province. A series of 10 flood risk maps 
of the Lower Richelieu River with an accompanying explanatory brochure was released in 
both English and French. 

An Agreement Respecting the Study and Implementation of Flood Damage Reduction 
Works and Dykes in the Montreal Region was signed on June 26, 198]. The Agreement 
provides $4.5 million over 2 years to complete dyking at Sainte-Marthe-sur-le-Lac, 
Pointe-Calumet and Chateauguay, to complete the study on the Mille Iles River and to 
further study the feasibility of increased storage on the Ottawa River; these studies 
and works were initiated under the Agreement Respecting Dykes and Flow Regulation Works 
in the Montreal Region signed in October 1976. 
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At year's end, an agreement was being negotiated with Quebec to provide for the 
construction of a flow regulation structure at the entrance to the Mille Iles River. 


Ontario 

Officials of Environment Canada and the provincial Ministry of Natural 
Resources negotiated a revised Ontario Flood Damage Reduction Agreement which was 
submitted to Treasury Board at year's end. It provides for a two-zone approach to flood 
risk mapping and extends both the mapping and general portions of the Agreement by 
2 years to 1985 and 1990 respectively. 

On November 12, 1981 the federal and provincial Ministers jointly announced the 
results and recommendations of the study to reduce flood damages on the French and 
Sturgeon Rivers and Lake Nipissing. The most important recommendation concerns the 
creation of a Watershed Advisory Board, responsible to Ontario's Ministry of Natural 
Resources, which will advise on, and coordinate the implementation of flood risk mapping 
and designation of flood risk areas, improvements to flood forecasting systems, and some 
structural work involving dams and diversions. Production of floodline mapping for the 
system was initiated and is scheduled for completion in 1982. 

Work on flood risk mapping continued in 13 Conservation Authority areas as well 
as in northern Ontario. Metro Toronto is expected to be the first area in Ontario to be 
designated. 


Manitoba 

Flood risk mapping continued for some 20 communities during 1981-82. The City 
of Brandon was officially designated on March 26, 1982, the 6th designation in the 
province. 

An agreement to upgrade ring dyking around several communities in the Red River 
Valley was negotiated during 1980-81 and Treasury Board approval was being sought at 
year's end. The proposed agreement will provide $4.5 million for works over the period 
to March 1985. 

Implementation of the Flood Forecasting Agreement signed in March 1981 was 
continuing. The 5-year $600 000 Agreement contains two phases. Phase I includes a 
pilot project which began this year on flood forecasting for the Boyne River. Phase II 
will involve studies to improve the flood forecasting capability on the Red, Assiniboine 
and Souris River systems. | 


Saskatchewan 

Flood risk mapping continued for 18 communities in Saskatchewan during 
1981-82. The City of Moose Jaw became the 4th community in that province to be 
officially designated on October 15, 1981. The Steering Committee also recommended the 
designation of Swift Current. 

In February, 1982 the Saskatchewan government invoked a six month moratorium on 


designations in order to reassess FDR policies in light of provincial policies and 


- ae 


public reaction, and to develop plans for post designation follow-up. As a result, the 
proposed agreement negotiated during 1981-82 to amend the Saskatchewan General and 
Mapping/Studies Agreements will be delayed pending a decision by the Saskatchewan 
government. The proposed Amending Agreement would extend the General Agreement by 

4 years to March 1991, and the Mapping and Studies Agreements by 4 years to 1986. The 
funding allocated by each party would be increased to $1 050 000 and Schedule A would be 


revised. 


Alberta 
There were no concrete developments in negotiations with Alberta during 1981-82. 


British Columbia 
Negotiations with British Columbia under the FOR Program continued through 
1981-82. 


Northwest Territories 

During 1981-82, work continued on the flood risk mapping of the seven Northwest 
Territories communities on Schedule A. The Hay River flood risk maps, prepared 
previously under a special agreement, were reviewed and found to require some additional 


work. 


Yukon 

The Yukon Territorial Government has suggested alternative approaches in a 
proposed agreement. These approches are under consideration by officials of the 
Department of Indian and Northern Affairs and the Department of the Environment. 


Indian Lands 

Negotiations between officials of Environment Canada and the Department of 
Indian and Northern Affairs (DINA) were continuing for purposes of providing an 
agreement to reduce flood damages on Indian Lands. 


ACTIVITIES RELATED TO THE CANADA WATER ACT 
Not to be overlooked in the review of operations under the Canada Water Act are 
various activities which provide indispensible background information for effective 
water planning and management. 


Socio-Economic Studies: Within the framework of the Canada Water Act, socio-economic 
techniques are developed in the interest of conducting studies and providing technical 
and policy advice in support of water management in Canada. During the year, a number 
of studies were completed or neared completion including an evaluation of River Basin 
Planning and Implementation Programs; a report on Municipal and Industrial Water Uses 
for the Prairie Provinces Water Board and the terms of reference for Phase II of the 
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Prairie Provinces Water Demand Study. Questionnaires were redesigned for undertaking a 
1981 National Census Survey of Industrial Water Use, including Hydro-electric and 
Thermal Power. 

Participation in a number of interdisciplinary and intergovernmental teams was 
considerable during the year including the Canada/Manitoba Drought Studies Advisory 
Committee; Working Group on Environmental Criteria for the siting of Thermal Generating 
Stations: and Socio-Economic Sub-Committee for the Long Range Transport of Pollutants 
Program. Evidence of increasing water shortages in a number of river basins, primarily 
in western Canada, prompted the initiation of a Phase I Study Assessment of Water Supply 
Conflicts to Energy Development to be completed in 1982. Increasing interest in smal] 
hydropower resulted in the sponsorship and organization of a conference in Ottawa on the 
theme “Environmentally Compatible Hydro-electric Power". 

On the international front, six papers were prepared for presentation to 
international workshops and seminars including the Economic Commission for Europe, the 
Organization for Economic Cooperative Development, and the International Water Resources 
Association. A number of papers were also presented at various resource-oriented 
conferences across Canada, for example at the River Basin Planning Symposium at 
Waterloo, in October 1981. Socio-economic policy advice was provided during the year on 
wide-ranging topics including Public Information Programs for the Flood Damage Reduction 
Program and departmental information programs, Canada-U.S. boundary water conflicts, 
social impact assessment of nuclear waste disposal, proposed hydro-electric 
developments, and public consultation. 


Water Data: Programs for the systematic collection and compilation of data on 
streamflow, water levels, sediment transport, ground water, water quality, and related 
information on glaciers, snow and ice predated the Canada Water Act but have continued 
to operate in support of water management basin studies and implementation programs. A 
newer innovation is the collection of background data on water use in Canada. 

At the National Water Research Institute in Burlington, Ontario, water data 
activities in support of water data collection include programs of quality assurance and 
analytical methods adaptation for the water quality program and current meter 
Calibration for the.water quantity program. 


Data Management Systems: Data and information reference systems continue to be operated 
in support of water resource activities. WATDOC, the water resource document reference 
centre, gives direct access nationwide by computer terminal to an inventory listing of 
published water-related papers and reports through a publicly available on-line 
interactive storage and retrieval system. This reference system was recently broadened 
to cover environmental baseline data in general. NAQUADAT, the national water quality 
monitoring program's data bank, was designed to store and retrieve chemical, physical, 
bacteriological, biological and hydrometric data relevant to water quality for surface 
waters, ground waters, wastewaters and sediments. STAR, a data storage and retrieval 
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system, was developed to handle limnological data from Great Lakes monitoring cruises. 
WATENIS, the water effluent national information system, provides an inventory of 
industrial and municipal water pollution sources including data on physical, chemical, 
and toxicological characteristics of effluents and information on water effluent 
regulations and guidelines. MUNDAT, a data base covering municipal waterworks and 
wastewater systems from coast to coast, including data on federal facilities, was 
developed in close cooperation with the provincial governments and the Federation of 
Associations on the Canadian Environment (FACE). HYDAT, a national surface water data 
bank has been developed to store and retrieve streamflow, water levels, and sediment 
transport information, and a Glacier Data and Information System has been designed to 
contain a compilation of physical dimensions of Canadian glaciers and a bibliography of 
Canadian glacier documents. HOMS, a data base for the organized transfer of hydrologic 
technology, was developed as the Canadian contribution to a cooperative effort of member 
countries of the World Meteorological Organization in providing an inventory and 
description of operational techniques and procedures used to collect, process and 
manipulate hydrologic data in water resource studies. 


Water Research Under the Canada Water Act 

Research is carried out in the Inland Waters Directorate in support of 
operational Branches and departmental objectives. The in-house research programs are 
undertaken by the National Water Research Institute and the National Hydrology Research 
Institute. Support of related research in Universities takes place through a 
subventions program. Undertakings are summarized below: 


1. The National Water Research Institute (NWRI) 

NWRI carries out water research under the Canada Water Act to address chemical, 
physical and biological environmental problems of lakes, rivers and reservoirs and 
also urban and coastal regimes. Field and laboratory studies are undertaken by five 
research divisions to advance knowledge and find solutions to problems in hydraulic 
research, aquatic ecology, environmental contaminants, analytical methods and 


aquatic physics. Some studies are undertaken in response to problems in specific 
geographical locations while others are national in scope. 


(a) Hydraulic Research: Research on river processes has included the mixing as well as 
the mass and heat exchanges taking place in open channel flow, with emphasis on 
the development of models which can predict the mixing of effluent and the response 
of rivers to man-made changes. Other related projects include the mechanics of 
ice-jams, the conveyance capacity of an ice-covered river, and the effects of frazil 
ice on river flow. Work has also been done on techniques for control and recovery 
of oil in ice-covered waters. Urban water resources research has emphasized the 
development and verification of models for urban runoff quantity and quality and the 
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effect of urbanization on urban drainage in order to improve management and design 
of stormwater systems. 

Studies of surface waves have concentrated on air/water interaction such as the 
generation and propagation of waves. Shore resources and geological influences were 
documented by conducting technical surveys and interpretation of nearshore 
sediments, mainly in the Great Lakes. Studies in shore dynamics investigated 
nearshore waves and currents, nearshore sediment movements, and mechanisms of bluff 
behaviour. Coastal engineering work has included the investigation of wave 
agitation problems in harbours and of remedial structures needed to reduce the waves 
inside the harbours. 


Aquatic Ecology: Nutrient pathways research has included projects on biologically 
available phosphorus in the water and sediments, the effects of various nutrients on 
algal growth, and the composition of organic compounds in lake water and their role 
in the aquatic environment. Original discoveries were made in terms of phosphate 
availability and its turnover time, nitrogen cycle in prairie lakes and 
identification of high-molecular colloidal fibrils in fresh water. 

Studies were initiated on the Bow and Oldman Rivers of the South Saskatchewan 
River system to determine seasonal and distance effects upon partitioning of 
nutrient and contaminants among solution, suspended sediments and aquatic plants. 
Studies of benthic communities in the Qu'Appelle River Lakes and elsewhere are 
continuing in order to determine historical and contemporary anthropogenic stress in 
prairie aquatic ecosystems. 

Great Lakes research has included the investigation of hypolimnitic oxygen 
depletion in Lake Erie, the mechanisms by which phosphorus is eliminated from lakes 
or regenerated from sediments, and the development of a new oxygen-profiling system 
for large lakes. 

Research studies on the impact of acid rain have emphasized changes in lake 
chemistry and ecology due to human action as evidenced in the sedimentary record. 
Particular studies include the effect of lake acidification on cycling of organic 
matter in lakes, release of metals and nutrients from acidified sediments, the 
sulfur cycle and paleoecology, with emphasis upon biota that indicate the acid 
status of lakes. Sediment contaminant studies have been carried out on Second Marsh 
on the Lake Ontario shoreline. Macrophyte studies on the Eurasian milfoil and other 
aquatic weed infestations concentrated on the long-term impact of macrophyte 
harvesting, physiological response of aquatic weeds to mechanical and chemical 
control, and survival and spreading of exotic aquatic plants in Canada. 


Environmental Contaminants: Research on environmental contaminants including 


organics, inorganics and radionuclides has been in three categories. 
The first, associated with the study of actual pathways at contaminated sites, 
involves chemicals of public concern such as PCBs, chlorophenols, arsenic, and 
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plutonium. The major study sites in 1980 were the Niagara River, Lake Ontario, and 
Canagagigue Creek. 

The second category encompasses experimental sites where investigation of 
processes controlling environmental responses were studied or where additions of 
contaminants were made and their fates traced. These include the Turkey Lakes 
Watershed north of Sault Ste. Marie where the processes controlling responses to 
acid rain and atmospheric contamination were being investigated, and the 50-Point 
Conservation area where 2, 4-D has been added to a set of experimental ponds. 

The third category included laboratory determinations and theoretical 
physical-chemical calculations. The laboratory work included tests of microbial and 
fungal biodegradation, photodegradation, hydrolysis, surface water properties, water 
lipid partitioning, sorption and volatility, and algal bioaccumulation. The 
theoretical calculations included structure-activity correlations to predict 
environmental hazards, electron orbital calculations to predict degradation 
products, and assessment of computer models for contaminant fate in aquatic 
ecosystems. 

The Tobin Lake reservoir in Saskatchewan is the site of an inter-agency study 
of respense of benthic organisms to contaminant stress in the North Saskatchewan 
River system. Mercury cycling in aquatic foodwebs and its implications for human 
health in northern Manitoba reservoirs and the Qu'Appelle River Lakes continue to 
receive special attention in western Canada. 


Analytical Methods: Analytical methods research has concentrated on the use of 
techniques such as high pressure liquid chromatography, gas chromatograhy, gas 
chromatography-mass spectrometry, atomic spectroscopy and electrochemical 
techniques. Projects recently completed include methodologies for polynuclear 
aromatic hydrocarbons, carbamates, trace metals, total organics and chlorine. These 
methods have been transferred to Water Quality Branch analytical laboratories for 
routine use. 

Research work was also carried out in the area of identification and 
confirmation of trace organics in samples from the Great Lakes using high resolution 
gas Chromatograhy-mass spectrometry. A special clean and hazardous chemicals 
laboratory, completed in 1981, will be used primarily for methods development 
research involving hazardous compounds such as dioxins, or ultra-trace contaminants 
requiring a special ultra-clean working environment. 

Regional, national and international interlaboratory quality assurance programs 
are operated to ensure that data generated by different laboratories are comparable. 

Microbiological toxicity testing procedures have been assessed and a yeast test 
for mutagens was improved to eliminate weaknesses that became apparent in testing. 
Bacteriological surveys of Lake Huron and Georgian Bay have been undertaken and 
microbiological studies of lakes stressed by acid rain indicated that several 
microbial species were adversely affected. 
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(e) Aquatic Physics: Research was completed on the development and validation of a five 


component optical water quality model for Lake Ontario, and a two dimensional 
hydrogeological model of contaminant transport in an unconfined homogeneous 

aquifer. Water quality and aquatic ecosystems models were developed to simulate the 
temporal and spatial distributions of dissolved and suspended materials in the 
nearshore and off-shore lakes. Based on a general modelling framework, basic 
limnological research results in the physical, chemical and biological sciences can 
be combined into an overall model capable of simulating the effects of contaminants 
in the aquatic ecosystem. Over the past year, much of the modelling effort has been 
concentrated in the lower Great Lakes, particularly Lake Erie. 

In western Canada, field and theoretical studies are focussed on physical 
dynamics of prairie lakes in order to better understand eutrophication processes. 
Instrumentation was developed for measuring baroclinic mass exchange under ice in 
northern Manitoba lakes. 


2. The National Hydrology Research Institute (NHRI) 
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NHRI specializes in research related to underground waters, snow and ice, and 
surface water. 


Ground Water Research: Ground water contamination from many sources, for example, 
landfills, mining developments and acid rain, is becoming of increasing concern. A 
number of investigations are being conducted to study the natural processes involved 
in the movement of contaminants in the subsurface and to solve the problems they 
present. The transport of contaminants in ground water systems is complex and has 
been under study at several field sites, including one at Chalk River, Ontario, 
using tracer tests, and a major intensive study of toxic chemical migration at 
Gloucester, Ontario, where the emphasis is on the development of remedial 
technologies. The geochemical controls on contaminant transport are under study at 
field sites where solute exchanges between water and aquifer are being 
investigated. Natural isotopes in ground waters (stable and radioactive) provide 
considerable information concerning the age, origin and flow paths of solutes in 
ground water systems; samples from selected Canadian aquifers are being collected 
for the purpose of evaluating 36¢) as a conservative tracer in long, slow flow 
systems. Arsenic contamination due to natural geochemical processes or mining 
operations is a potentially significant hazard in many parts of the country and has 
been studied at selected areas in New Brunswick, Nova Scotia and Ontario. 
Pesticides can also present ground water contamination problems and a study is under 
way near Osoyoos, British Columbia where it is suspected that surface waters are 
becoming contaminated by pesticide-bearing ground waters. Currently, a major 
research project sponsored by Atomic Energy of Canada Ltd. is studying the ground 
water aspects of the underground disposal of nuclear wastes in crystalline rocks. 
Data from boreholes up to 1000 metres deep are subjected to various analytical and 
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numerical analysis techniques to determine hydraulic parameters. Also, the effect 
of acid rain on ground water supplies is under investigation. 

In the North, research is directed towards ground water discharge and recharge 
under permafrost conditions; studies of the effect on the ground water regime of 
engineering structures and developments such as pipelines and roads, and vice versa; 
and investigations of the relationships between ground water flow systems and mining 
excavations and impoundments. 

An investigation is under way into the deep water bearing formations of the 
western Canada sedimentary basin in the vicinity of the International Boundary. 

This is in response to concerns regarding the potential trasboundary effects on 
ground water which might be created by the proposed deep aquifer developments for 
water supply for coal development in the United States. 

Geophysical studies are being carried out in support of the solution of ground 
water problems. Modelling is a fundamental part of ground water studies and the 
models developed are used to solve both quality and quantity programs. 


Snow and Ice Research: Glacier research is an important element in snow and ice 


research. An ice coring project on Canada's highest mountain, Mount Logan, in Yukon 
Territory, was completed in 1981. The electro-mechanical ice core drill, and 75 m 
of ice core from the 103 m hole were retrieved in 1981. Reconnaissance site surveys 
for further drill sites were made in the Mount Edziza and Mount Washington areas of 
British Columbia. The data obtained from analyses of these ice cores will provide 
information on Canada's climatic history and will help in the synthesis of 
historical streamflow records for the region. 

A 1:50,000 scale map of the Columbia Icefields which includes shaded relief and 
rock portrayal as well as an interpretive text, glacier diagrams, photos and other 
features on its reverse side, was completed. A joint effort with Parks Canada, the 
map responds to the needs of the thousands of national park visitors as well as to 
the need to assess and monitor changes in the frozen water reserves of the 
Cordillera. 

Three glaciers in the Iskut River basin in northern British Columbia are being 
studied to determine their mass balance, their response to climatic change and their 
potential influence on the proposed construction of river dams. The monitoring of 
the hydrology and climatology of glacierized and non-glacierized basins in Yoho 
National park continued during the year. This work was undertaken in order that 
runoff from various watersheds in British Columbia could be simulated using the 
University of British Columbia forecasting model. 

Work on the giacier inventory of Canada was concentrated on the Iskut River 
basin of British Columbia where over 2000 glaciers have been identified and partial 
measurements made. It is essential that this work be undertaken before the dams, 
proposed by British Columbia Hydro, are built. 
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In the laboratory, work on the mechanical and electrical properties of ice and 
permafrost is continuing. The strength and deformation properties of ice, frozen 
sand, and frozen clays are being studied in order to determine the amount of unfrozen 
water present in such materials, and its hydrologic significance. Experimental and 
theoretical work on the effect of impurities on the electrical properties of ice, is 
continuing. This work is of particular importance to the development of sound 
engineering practices in the North, to the interpretation of remotely sensed data on 
ice covers, and to hydrocarbon exploration in permafrost regions. 


Surface Water Research: The investigation of hydrologic processes operating in 


watersheds is an important aspect of surface water research. One process, 
evapotranspiration, is being studied in order to develop a reliable method of 
estimating areal evapotranspiration from routine climatological observations. These 
estimates can then be used in conjunction with watershed precipitation and runoff to 
determine water balances in different climatic zones. Relationships between 
absolute humidity, evaporation and lower atmospheric moisture storage are being 
examined to determine heat and moisture exchange coefficients for surface water and 
energy budgets. 

In the field of hydrologic modelling, investigations of the statistical 
properties of a non-linear reservoir are being conducted for their application to 
reservoir control problems and to the analyses of the long-range behaviour of 
natural reservoirs. An operational hydrologic forecasting model developed by the 
University of British Columbia is being modified to incorporate alpine snow melt and 
glacier melt so that it can be used in selected basins of the Canadian Cordillera. 
Work is being completed on a river talik transmission model to explain the ground 
water flow systems under arctic rivers and the presence of icings. 

The ice regime of the Mackenzie River and its delta is being observed on a 
continuous basis to determine the progress of ice break-up and the location of ice 
jams. Backwater caused by ice jams is an important factor in the flooding of 
settlements on the Mackenzie and other northern rivers. In the Mackenzie Delta, 
water level regimes of a variety of lakes are being investigated to provide baseline 
information on the effects of flow regulation if dams are constructed on the Liard 
River. East of the Delta, data are being collected on icings, snow pack water 
equivalent, discharge and other hydrometeorological elements for use in northern 
highway development. 

In the application of remote sensing to hydrological problems, new techniques 
for the measurement of the seasonal snow cover are being investigated by airborne 
gamma ray surveys covering parts of Ontario and Saskatchewan. Mapping of the 
extent, depth and water equivalent of snow is also being attempted using scanning 
multi-channel microwave radiometry data from satellites and aircraft. Also under 
development is a portable time domain reflectrometry system for measuring soil 
moisture content and for tracking the freezing plane in the ground. 
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3. Water Resources Research Subvention Program 


In 1981-82, 15 universities across Canada received a total of $250 000 in 
grants to carry out research as an adjunct to the Inland Waters Directorate in-house 
research programs. The 20 water-related environmental research projects supported were 
focussed on regional and national water research topics associated with acid rain, toxic 
Substances, lake restoration, water movement and sediment transport, subsurface 
contamination, snow and ice, and social and economic concerns. The aims of the program 
are to stimulate development of water resources research across Canada, to encourage 
development of innovative ideas by non-governmental scientists, and to foster closer 
contact between those scientists and their counterparts in Environment Canada. 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada Water 
Act, have been set up. However, there are a number of federal-provincial implementation 
agreements under which water quality management programs are being implemented. These 
include programs in the Great Lakes basin and in the Okanagan and Qu'Appelle basins. 
While these agreements do not provide for the establishment of water quality management 
agencies under Part II of the Act, they nevertheless have the same objectives of 
maintaining and improving water quality and are managed by joint federal-provincial 
Boards. The federal government, in concert with provincial governments, has completed 
the development of water quality management strategies for the St. Lawrence River 
(Quebec), the Souris River (Manitoba-Saskatchewan) and the Shubenacadie-Stewiacke Rivers 
(Nova Scotia). Also, an ad hoc Canada-Ontario-Quebec Technical Working Group completed 
its study on the quality of the water in the Ottawa River, with emphasis on toxic 
materials, nutrients and bacteriology, and a Canada-Ontario Task Force is producing a 
final report on mercury contamination in the English-Wabigoon rivers. 

During 1981-82, a Task Force report to the Canadian Council of Resource and 
Environmental Ministers (CCREM) recommended that water quality objectives be set at 
boundary water crossings in advance of development. The report appeared to be 
acceptable to CCREM at its September 1981 meeting but, in subsequent correspondence, 
some question has been raised as to whether a consensus had been achieved. As a result, 
this matter will have to undergo further review in a subsequent meeting of CCREM. 


PART III: Regulating Nutrient Inputs 


In the late 1960s, when phosphates from laundry detergents were identified as 
significant contributors to the over-enrichment of many Canadian lakes, the federal 
government launched its phosphorus concentration control program. 

By 1970, regulations to control the amount of phosphorus in laundry detergents 
were written under the nutrient control provisions of the Canada Water Act. The initial 
regulations limited the maximum phosphorus content of laundry detergents to 8.7% 
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elemental phosphorus by weight, or 20% as phosphorus pentoxide (P,0,) and an 
inspection program began under which product samples were collected from manufacturers 
and importers for government analysis. It is estimated that these first regulations 
resulted in a 22% reduction in the amount of phosphate discharged from all detergent 
sources (from 26 000 000 kg to 20 000 000 kg) per annum. 

On January 1, 1973, the maximum permissible phosphorus content for laundr y 
detergents was reduced to a maximum of 2.2% elemental phosphorus by weight, also 
expressed as 5% P05. This further limitation is estimated to have reduced the 
preregulation levels of detergent phosphates discharged by 80% (from 26 000 000 kg to 
5 000 000 kg) per annum. 

In 1973, a national network of regionally based inspectors was formed to more 
efficiently ensure compliance with the regulations. This network has carried out a 
complete national round of sampling and analysis of imported and Canadian manufactured 
laundry detergents annually since then. 

Over the years the number of detected violations has declined. Those occurring 
have generally been "technical" violations, resulting from a misunderstanding of some 
aspects of the regulations or improper mixing, formulation or clean-up procedures which 
result in the production. of small batches of product which exceed the 2.2% limit by 
fractional amounts. To date, all such problems have been rectified without resorting to 
formal prosecution and it should be noted that the largest manufacturers and importers 
of the nationally advertised laundry detergents, which account for the bulk of the 
retail Canadian sales, have not been involved in these incidents. 

As in past years, the 1981 round of sampling and analysis has been completed 
without major problems. Compliance, monitoring, liaison and public information 
activities are continuing. 

The reduction of phosphorus in laundry detergents has contribued to improved 
water quality conditions both by reducing the phosphorus content in the sewage treated 
at municipal facilities, and also in the load from untreated sources. 


PART IV: Public Information Program 


While the number of announcements pertaining to water management programs 
increased during the year, the Flood Damage Reduction Program continued to be the most 
important focus of information activities. The latter program has been designed to 
increase public awareness of the potential hazards from flood plain development and of 
the ways in which both the public and governments can deal with flood problems. 

Several important releases were issued to announce the signing of 
federal-provincial flood damage agreements. One release, on May 22, 198] announced the 
signing of flood damage agreements by Newfoundland and Labrador and the federal 
government, bringing to seven the number of provinces participating in the national 
program. Another, on May 26, 198] announced the signing of a Canada-Manitoba agreement 
to improve the flood forecasting system for the Red, Assiniboine and Souris Rivers in 
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Manitoba. A third, on July 28, 1981 reported on a five year extension to the Canada-New 
Brunswick General Agreement and three sub-agreements. Other releases, four in all, 
announced designations of flood risk areas in Saskatchewan (October 1981), Quebec 
(November 1981), New Brunswick (February 1982), and Manitoba (March 1982). In Ontario, 
a November 1981 release highlighted the results and recommendations of an engineering 
investigation to reduce flood damage on the Sturgeon River/Lake Nipissing/French River 
System. Because of flooding and erosion damage on property fronting the Great Lakes, a 
release in December 1981 announced the completion of a guide for municipal planners, 
scientists and engineers, suggesting ways to reduce costly flooding and erosion damage. 

Three releases were issued during the year to announce the completion of water 
management studies and the release of final reports. The first, in April 1981, 
announced the release of the Thompson River Basin Preplanning Task Force Report. The 
other two, in February and March 1982, announced the release of Final Reports by the 
Mackenzie River Basin Committee and the Shubenacadie/Stewiacke River Basin Board 
respectively. 

In a March 1982 release, the move by Environment Canada's National Hydrology 
Research Institute from its present principal location in the National Capital Region to 
Saskatoon, Saskatchewan was confirmed. The move will consolidate under one roof the now 
widely dispersed office and laboratory facilities of the institute and place it in close 
proximity to the University of Saskatchewan and the Saskatoon Research Park, both of 
which have similar interests. A display and accompanying leaflet were produced to 
highlight the institute's activities and to serve an information role at conferences. 

In August 1981, the fourth edition of the Canada Water Year Book on freshwater 
resources in Canada was released. Entitled "Water Research Edition", this Year Book 
highlights the levels of water research being undertaken across Canada. 

Copies of public service announcements describing the Flood Damage Reduction 
Program were distributed in response to requests from television station managers. 
Stations responded directly to a reminder to concentrate use from March to June, the 
usual flood period. 

A marketing plan was developed and carried out for the Flood Damage Reduction 
film "The Needless Hazard: Floods". Thirty-five English prints and 17 French prints 
(along with 20 videocassettes in English and 10 in French) were reproduced and placed in 
National Film Board libraries. The videocassettes are intended to encourage free 
television usage, aS uSage primarily occurs on cable stations and, to a lesser extent on 
local television stations. An information sheet on the film was produced by the Film 
Board and distributed to companies ‘and agencies concerned with property sale and 
development. 

A brochure on the Canada/Ontario Flood Damage Reduction Program was under 
preparation. Entitled "A New Approach to an Old Problem", the brochure is intended for 
the general public, and will be released early in 1982. 

A three colour leaflet entitled "Surveying Canada's Water" was printed in both 
official languages. The leaflet explains the role of the Water Survey of Canada, its 
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survey methods, as well as processing steps followed once data have been collected. 

A four-colour leaflet entitled "Good water...a vital need" also was printed in 
both official languages. The leaflet outlines the federal government's concern with 
water quality as well as the main tasks of Environment Canada's Water Quality Branch and 
its five regional components across the country. As well, for each of the five regional 
components, a single-colour leaflet was produced describing not only the general quality 
of the waters but also some of the water quality issues that are currently under study 
in that region. 

A slide-tape show was prepared in both English and French for the Canada Centre 
for Inland Waters. Intended for visitors to the Centre and to be used for speaking 
engagements by the Centre's officials, the tape show was a joint venture of Environment 
Canada, and Fisheries and Oceans Canada. Its purpose is to demonstrate the varied 
aspects of work being carried out at the Canada Centre for Inland Waters. Also, 
planning was under way for an Open House which will be held April 22 to 25, 1982 
inclusive at the Canada Centre for Inland Waters. Approximately 20,000 visitors are 
expected to visit the Centre and follow experiments being carried out in the 
laboratories by the Centre's personnel. 

A bilingual leaflet was prepared to describe the role and activities of the 
National Water Research Institute, a major component of the Canada Centre for Inland 
Waters. 

A two-colour booklet on the Hydraulics Laboratory at the Canada Centre for 
Inland Waters was produced which describes the equipment installed in the Laboratory and 
provides operating specifications. The booklet notes that in addition to its primary 
function as an Environment Canada research facility, the Laboratory makes certain 
specialized equipment and services available for experiments and tests not related to 
the Department's program. 

A new display depicting WATDOC, Canada's major computer-based water resources 
information service, was produced and was used for the first time at a River Basin 
Management Conference in Kitchener, Ontario, Oct. 4-6, 1981. It is intended for use at 
major water conferences. 


Special Events 


Runoff in the prairie provinces was in the low to much below normal range 
throughout 1981. New historic low flows were established at several gauging stations. 
Continued warm and dry weather in northern Alberta, Saskatchewan and Manitoba resulted 
in many forest fires and new high records for fire fighting costs in Alberta and 
Saskatchewan. Despite the difficult water supply conditions, timely rains, resulted in a 
record grain harvest in 1981. 

Because of less than normal water supply conditions, the Inland Waters 
Directorate of Environment Canada assisted the Prairie Farm Rehabilitation 
Administration of the Department of Regional Economic Expansion in forecasting water 
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supply conditions during 1981 and monitored water supply across the northern and 
south-central prairies. A report on western Canadian droughts since the 1930s is under 
preparation. 

The Atmospheric Environment Service of Environment Canada continued studies of 
historical droughts in order to differentiate water resource from agricultural droughts, 
and to develop a hierarchy of droughts according to timing, extent, severity and 
duration as well as impact criteria. A continuous climatic water balance model was 
developed during the year which estimates, in particular, soil moisture values on a 
uniform grid over the Prairie Provinces. Prolonged dry events are thus identified and 
expressed statistically. Projects to relate the dry spells to low streamflow and wheat 
yields are being carried out currently. Causal relationships of drought remain the most 
important meteorological problem to be addressed. During the year, two studies were 
undertaken to investigate the relationship of upper air data with drought parameters. 
Although the results of these studies have not as yet provided any definitive answers to 
the causal relationship of droughts, the procedures developed do represent some utility 
for "drought watch" programs and these should be further investigated. Areas of future 
activities include the definition of drought impacts on forestry, recreation and tourism 
and other socio-economic activities and in cooperation with other agencies, the 
development of monitoring and management strategies for future droughts. 


TABLE 5 - CURRENT AND PROJECTED RELEASE DATES OF FINAL REPORTS 
ARISING FROM CANADA WATER ACT STUDIES 


S tudy 1981-82 1982-83 and Later 
Shubenac adie-Stewiacke March 1982 
Mackenzie River basin February 1982 


Prairie Provinces Water Board 


Water Demand Study mid-1982 
Ottawa River Water Quality Study mid-1982 
English-Wabigoon Mercury Study late 1982 


Thompson River Basin Preplanning 
Report April 1981] 


Available upon request from: Director 
Water Planning and Management Branch 
Inland Waters Directorate 
Department of the Environment 
Ottawa, Ontario 
K1A OE7 


= 30) — 


PRINCIPAL FEDERAL-PROVINCIAL COOPERATIVE ARRANGEMENTS UNDER THE CANADA WATER ACT 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 
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Water Quantity Survey Agreements 
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Prairie Provinces Water Board 
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Ottawa River Regulation Planning Committee 
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Water Quality Monitoring - Garrison Diversion 
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Technical Work Group on Water Quality in the Ottawa River........ceeeeeeees 
Mercury Contamination in the English-Wabigoon System.....ccccccccccevccvees 
WAC Or INO Rea lee ge ehms cacy deka mee Sea een eS AR ASRES bh Onsen sve aK oe 
Lake Winnipeg, Churchill and Nelson Rivers...cccccccccccccccccccccccccccces 
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DM PRBRLIO as iewct ies tscey cesses vest erence lees Wess seer is Gh Wess Wisden tenes 
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Canada-Ontario Agreement on Great Lakes Water Quality.....seeeeceeeeeeceees 
TOSOE Ol) PASI sie 55p waka eds See aN DAVIS Vans ta tiweh ieee chs ean pbeve nese 
SEAS HAVES BAS His ss bbaa eS nee CEs be vel eas Mews e CER Ses Seales eters wet as eT EFS aS 
Floodproofing - Red River Valley....ccccccccccccccccccccccccecessescsccvess 


FLOOD DAMAGE REDUCTION PROGRAM 
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Flood Management, Marsh Creek...cccsccecccccccccccsccsncseseseeeecesesceses 
Flood Damage Reduction Works and Dykes - Montreal RegiOn......seeeerereeees 
Upgrading Ring Dykes - Red River Valley.csseeeeeececceeccecerereeereeaseces 


Mille Iles Control Structure... cccccccccccccccccccssscsccscccssssssseseres 
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REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAM 


WATER QUANTITY SURVEY AGREEMENTS 


Objective: 


To maintain a viable and efficient national water quantity 
survey network and to give recognition to joint federal and 
provincial responsibilities in this activity. 


Duration of Agreement: Agreements between Canada and each province were signed in 
1975 and letters were exchanged between the Department of 


Participants: 


Arrangements: 


Funding: 


Status: 


Environment (DOE) and the Department of Indian and Northern 
Affairs (DINA) agreeing to joint survey operations in the 
territories. The programs are continuous but there is a 
provision in each agreement for termination on 18 months written 
notice. 


CANADA..... Department of the Environment, and the Department 
of Indian and Northern Affairs representing the Yukon 


and Northwest Territories. 
ALL PROVINCES 


This is a shared-cost program, with the federal government 
carrying out field and office procedures and invoicing the 
provinces quarterly. An exception is Quebec which operates its 
Own program and invoices the federal government quarterly except 
for international and navigable waters, and waters crossing 
federal land in Quebec, which are surveyed by the federal 
government. DINA transfers funds annually to DOE for the 
territories' share of costs. 


1981-82 (provisional data) 


Canada's Agreement Costs $4 600 000 
Payment to Quebec by Canada 870 000 
Provincial Agreement Costs 5 050 000 
Canada's Non-Agreement Costs 6 350 000 
Total Program Cost $16 870 000 


Canada's Agreement Costs include operation and construction 
costs incurred by the federal government in all provinces and 
territories except Quebec. 


Canada's Non-Agreement Costs include overhead for all Regional 
and National Capital Region components to service the Agreements 
plus the many non-agreement activities such as involvement with 
Boards, Committees, hydrologic studies and the federally 
operated stations in Quebec. 


Incorporated in the Provincial Agreement Costs are the Province 


of Quebec's own additional costs for overhead and non-agreement 
activities of approximately $700 000. 


Coordinating Committees, established for each province, convene 
at least annually but normally more frequently to review the 
uh quantity survey networks and to determine annual cost 
sharing. 


PRAIRIE PROVINCES AGREEMENT ON APPORTIONMENT 


Objective: 


The equitable apportionment of interprovincial prairie waters 

flowing eastward. The agreement ensures one half the natural 

eastward flow of waters arising in or flowing through Alberta 
for Saskatchewan, and one half the eastward flow arising in or 
flowing through Saskatchewan for Manitoba. 
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Duration of Agreement: Continuous since October 30, 1969. 


Participants and Funding: CANADA 
ALBERTA 
MANITOBA 
SASKATCHEWAN 


Arrangement: 


Status: 


(Funding to be borne one-half by Canada and one-sixth by each of 
the provinces.) 


Schedule C of the Agreement, provides for the reconstitution of 
the Prairie Provinces Water Board, whose responsibility is to 
oversee and report on apportionment of waters flowing from one 
province into another province; to take under consideration 
comprehensive planning, water quality management and other 
management problems referred to it by the entities concerned; to 
recommend appropriate action to investigage such matters; and to 
submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces 
Water Board, its five Committees, and the Secretariat. 


The Board's Committee on hydrology has recommended procedures 
for the determination of natural flow and streamflow forecasting 
for five major interprovincial basins in the area. Natural 
flows are now being calculated on an annual basis for each of 
these five drainage basins. Similar natural flow reports are 
being prepared for other basins crossing provincial boundaries. 
Committee members also have prepared a report for the Board that 
describes the mechanisms required to administer the 1969 
Apportionment Agreement. They are now studying the 
apportionment implications of westward flowing streams and 
westward flowing tributaries of eastward flowing streams. 


At the request of the Board, the Water Quality Branch of 
Environment Canada reports monthly on water quality at eleven 
PPWB monitoring sites. These stations are part of the basic 
long-term network proposed by the PPWB to monitor water quality 
in the prairie provinces. The Board's Committee on Water 
Quality is now preparing site specific water quality 
requirements for the eleven stations starting with the Beaver 
River at the Alberta-Saskatchewan boundary. These requirements 
are based on sharing the assimilative capacity, that is, the 
water's ability to accept foreign materials without deleterious 
effect on downstream uses. The Committee, under the direction 
of the Board, has established a task force on analytical 
methodology to provide a means of coordinating water quality 
laboratory results of the member agencies. It also has prepared 
a report to the Board suggesting administrative procedures to be 
used in defining, monitoring and administering the water quality 
requirements. 


The Board, in 1978, undertook a study to report on historic and 
current water uses in the three prairie provinces. Data 
gathering has been completed and the sector reports for each of 
the six sub-sectors of the study are now being prepared. These 
will be summarized to prepare a final report for the Board in 
the fall of 1982. 


The Board's Committee on Interjurisdictional Agreements 


Administration has completed a study of the implications of 
interprovincial apportionment of water on Battle, Lodge, and 
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Middle Creeks, three streams that flow from Alberta to 
Saskatchewan and then to the United States. The report, along 
with recommendations, was completed in the spring of 1981 and, 
after review by the Board, was forwarded to member agencies for 
their information. 


The Board established a Committee on Groundwater in the fall of 
1980. The Committee is now involved in establishing commonly 
accepted cross-sections or profiles to describe groundwater 
conditions at interprovincial boundaries. The first step in 
this procedure is to establish a continuing bibliography of 
groundwater reports and data that might be related to 
interprovincial groundwater evaluations. This will be done in 
1982 by placing such reports on WATDOC, a federal information 
storage and retrieval database. 


The Board also evaluates the effects that projects might have on 
streamflow in downstream provinces. During the past year 
Nipawin Dam site and the proposed Bredenbury Potash Mines were 
referred to the Board. The results of these evaluations were 
then reported to the respective Ministers. 


OTTAWA RIVER REGULATION PLANNING COMMITTEE 


Objective: 


Duration: 


Participants: 


Prior Action: 


Status: 


To plan and recommend criteria for regulating the Ottawa River, 
taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and 
recreation. Associated with this objective is the development 
of a flow forecasting model, a flood warning system and 
effective liaison with St. Lawrence River regulation. 


February 1977 to March 1983 (extended) 


CANADA (3 members) 
ONTARIO (2 members) 
QUEBEC (2 members) 


The Committee on Flow Regulation - Montreal Region, established 
in May, 1974 by agreement between Canada and Quebec, was 
empowered to study the means by which damages, due to flood and 
low water, might be reduced in the Montreal Region. That 
Committee made recommendations to achieve specific objectives. 
In order that these recommendations might be acted upon, the 
then Minister of Fisheries and the Environment wrote to the 
ministers of interested federal and provincial departments and 
heads of agencies, inviting them to participate in a new 
committee. This Planning Committee is the result of that 
invitation. 


The Committee's final report containing recommendations for 
regulating the Ottawa River was published in December 1980. 


Forecasts on a real-time basis are being provided daily for the 
principal reservoirs in the Ottawa River basin and at selected 
points where flooding takes place. 


The regulation planning mathematical model is being operated on 
a real-time basis and ready for testing of alternative storage 
operations. Additional storage and diversion opportunities will 
also be analyzed. 
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The Committee's mandate was extended to March 1983 to provide 
continuity in anticipation of the establishment of a permanent 
Canada-Ontario-Quebec body with responsibilities for coordinated 
operation of principal reservoirs in the Ottawa River basin. 


WATER QUALITY MONITORING RELATED TO THE GARRISON DIVERSION PROJECT 


Objective: To establish baseline water quality conditions on the Souris 
River at the International Boundary in both Saskatchewan and 
Manitoba by means of continuous, automatic monitoring equipment. 


Duration of Agreement: Continuous since 1977 
Participants: CANADA 
Status: Two monitors have been installed and are operating. Major 


physical modifications have been made to ensure satisfactory 
cold weather operation. Preliminary studies have been 
undertaken to determine natural variability in selected 
parameters to permit assessment of the effects of the Garrison 
Diversion Project on the quality of the Red River. Data are 
transmitted continuously to the GOES satellite system and then 
directly to a mini-computer in Regina. 


NORTH SHORE RIVERS ECOLOGICAL INVENTORIES PROGRAM 
Objective: To conduct joint ecological studies of rivers flowing into the 


St. Lawrence River from its north shore in order to facilitate 
future assessments of ecological impacts from major developments. 


Duration of Agreement: April 1978 to September 1983 (extended) 
Participants and Funding: CANADA as Siew nse stainless $1 220 000 

QUEBEC awe osc ee as $1 220 000 
Status: Final Reports on studies and Geophysical inventories were 


undertaken during the year under review. 


RIVER BASIN PROGRAMS 


WINTER RIVER BASIN 


Objective: To carry out preliminary data acquisition and assessment of the 
aquifer hydraulics of the basin. This work will form the basis 
of subsequent studies to determine the reliability of the 
existing water supply system for Charlottetown. 


Duration of Agreement: Continuous since 1977. 
Participants: CANADA 


PRINCE EDWARD ISLAND 


Status: Preplanning studies are nearing completion and a planning 
program is now under consideration. 


MACKENZIE RIVER BASIN COMMITTEE 
Objective: To exchange information on potential water-related developments 


in the basin and to formulate a program of studies to gather 
data on the basin's water and related resources. 
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Duration of Agreement: Continuous since 1973. 


Participants: CANADA..... Department of the Environment, Ministry of 
Transport, Department of Indian and Northern Affairs, Yukon 
Territory, and Northwest Territories. 
ALBERTA 
BRITISH COLUMBIA 
SASKATCHEWAN 


Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was 
established in 1973 and reconstituted as the Mackenzie River 
Basin Committee in a Memorandum of Understanding between the 
participating governments in May 1977. In May 1978, a 
$1 600 000 program to study the water and related resources of 
the basin was endorsed. 


Status: The study has been completed and the final report was released 
by the Ministers on February 26, 1982. The main recommendations 
call for early negotiations toward a transboundary water 
management agreement, an expanded network of water data 
stations, follow-up field studies on ice breakup and a major 
study of the Mackenzie Delta. 


SHUBENACADIE-STEWIACKE BASIN 


Objective: To examine critical problems affecting the water resources and 
the interrelationships of these problems; to develop proposals 
for interim measures to control critical problems and to 
maintain options for future action; and to develop a 
comprehensive framework plan focussing on water quality and 
quantity objectives and complementary development and 
resource-use strategies. 


Duration of Agreement: August 1977 to June 1979 (extended) 
Participants and Funding: GANADA ars /aisvaie bate, oe oan $365 000 

NOVA SCOTIA..... avwapoos O00 
Status: The Shubenacadie-Stewiacke River Basin Final Report, the 


printing of which underwent serious delays, was released in 
March 1982. The study found no water-related problems of a 
serious or irreversible nature in the basin. The report 
revealed however, that rapid economic development and concurrent 
population growth could cause water quality to deteriorate to. 
the point where it is no longer suitable for municipal and 
industrial uses. 


LAKE WINNIPEG WATER QUALITY 


Objective: A study of the Lake Winnipeg basin for the purpose of 
identifying beneficial uses of Lake Winnipeg, water quality 
criteria needed for such uses, and the need for more data on 
tributary inflows; identifying present and future contaminants 
and methods of controlling contaminant inflows; developing a 
predictive model; and determining alternative approaches to 
managing the water's quality. 


Duration of Agreement: September 1977 to March 31, 1982. 
Participants and Funding: CANBDN ae ete wep eae cee eh ly A 50.000 
MANITOBA....... era sinew seep) 450 000 
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Status: 


This study has been deferred indefinitely by mutual agreement, 
due to provincial financial constraints and the province's wish 
to re-evaluate the study program. Discussions have not been 
held regarding future activities under this agreement. The 
Agreement expired on March 31, 1982. 


FRASER RIVER ESTUARY - PHASE II 


Objective: 


To develop a Management Plan for the Fraser River Estuary. 


Duration of Agreement: October 1, 1979 to March 31, 1982 (extended). 
Participants and Funding: CE Rivaita os otk a nepewh so $290 000 
BRITISH COLUMBIA...... $290 000 


Prior Action: 


Status: 


YUKON RIVER BASIN 


Objective: 


During 1981-82, the level of funding was raised to $580 000 from 
$300 000 ($150 000 each). 


In February 1977, the federal and British Columbia Environment 
Ministers authorized a preliminary assessment of the need for 
this study. In August 1978, a Federal-Provincial Steering 
Committee issued several reports describing the characteristics 
and prospects of the area and laying out existing policies and 
practices governing utilization of the estuary. A summary 
report contained several proposals for the development of a 
management plan for the estuary. 


Field work has been completed and a final report is in 
preparation. Public meetings were held to discuss management 
plan alternatives. 


To develop an information base leading to the formulation of a 
planning framework which will focus on alternative uses of water 
and related resources in the Yukon River basin. 


Duration of Agreement: 3 years. 
Participants and Funding: CANADA..... Dept. of the Environment.... $1 100 000 
Dept. of Indian and 
Northern Affairs......e+- $ 880 000 
BRE LISA, COLUMBIA. «.0'si0s'o-0'0 0005.0 cnet wees $ 110 000 
VON: PERG] URieea.vs 2.08 a,8-e0ae mamas ee 6 $ 110 000 
$2 200 000 


Prior Action: 


Status: 


Preplanning activities were completed and the Preplanning Task 
Force's report was submitted in September 1979. The report 
identified new resource development initiatives in the fields of 
energy, transportation, mining and recreation, and outlined 
decisions and studies required to assess alternative uses of 
water, conflicts and associated impacts. 


In March 1980, the participants sought approval for a study 
agreement to develop an information base and thereafter a 
planning framework which would focus on alternative uses of 
water and related resources and identify alternative water 
management plans for the basin. A three-year study agreement 
was signed in November 1980. 


In September 1981, a study program was undertaken by a Study 


Director under the general direction of the Yukon River Basin 
Committee, with support from a Technical Advisory Group and 


= a 


associated Work Groups. Projects initiated in 1981-82 included 
a waterfowl habitat study, a study of moose populations, 
development of an input-output table to analyse the basin's 
economy, modification of the Yukon's economic growth model, 
extension of the basin's socio-economic data base to 1981, and 
review of available data on the fishery resource. 


TECHNICAL WORKING GROUP ON WATER QUALITY IN THE OTTAWA RIVER 


Objective: To report on gaps in current water quality information for the 
Ottawa River; to present a progress report on Ottawa River water 
quality with emphasis on toxic materials, nutrients and 
bacteriology; and to prepare a coordinated monitoring program. 


Duration: Approximately two years. 
Participants: CANADA (3 members) 


ONTARIO (2 members) 
QUEBEC (2 members ) 


Status: The Technical Working Group completed its work and its final 
report is scheduled for release in mid-1982. The report 
recommends the setting up of a coordinating committee to monitor 
the river's water quality in accordance with an established plan. 


MERCURY CONTAMINATION IN THE ENGLISH-WABIGOON RIVER SYSTEM 


Objective: To evaluate methods to reduce high mercury levels in the 
English-Wabigoon river system in northeastern Ontario. (Work 
under the agreement focussed on ways in which mercury travels, 
Or is deposited and retained within the river system, as well as 
methods to reduce the adsorption of mercury by fish and other 
water life.) 


Duration of Agreement: June 1978 to June 1980 (extended) 
Participants and Funding: CANAD Mies ieee ee wens $150 000 
ONTAR (Oe gues esate cees $150 000 


Both governments also agreed to undertake related studies 
outside the agreement, including engineering and economic 
evaluation of measures selected to reduce mercury contamination, 
a shoreline study to determine potential sources of clay and a 
cost estimate for the construction of a dam to raise the level 
of Clay Lake. 


Status: Field studies to determine the dynamics of transport, 
deposition, and retention of mercury in the Wabigoon-English 
sytem have been completed. A number of amelioration techniques 
have been proposed and reviewed. An interim report on the first 
year's work was released in July 1980 and the final report is 
scheduled for release late in 1982. 


WATERFORD RIVER BASIN 


Objective: To examine the effects of urbanization on the water resources of 
the basin, and to develop criteria for urban development which 
minimize impacts. 


Duration: 5 years 


ae 


Participants: 


Status: 


CANADA 
NEWFOUNDLAND 


Agreement to proceed with this study was arranged through an 
exchange of letters between Environment Canada and the 
Newfoundland Department of Consumer Affairs and Environment 
early in 1980. Steering and Technical Committees have been 
formed to administer the program and field work is in progress 
developing ground water wells to be used for monitoring water 
quality and hydraulic head. A mathematical model is undergoing 
testing and evaluation. Land-use and soil information is in the 
process of being finalized; some valley cross-sections remain to 
be identified. 


10. LAKE WINNIPEG, CHURCHILL AND NELSON RIVERS (proposed) 


Objective: 


Participants: 


Prior Action: 


Status: 


To implement recommendations arising from the Lake Winnipeg, 
Churchill and Nelson Rivers Study 


CANADA 
MANITOBA 


The Lake Winnipeg, Churchill and Nelson Rivers Study Board 
concluded the three-year $2 000 000 joint study with the release 
of the Summary Report (and eight Technical Appendices) on June 
2, 1975. Thirteen of the 47 recommendations are of direct 
federal interest, ranging from water, fisheries, and wildlife to 
Indian Affairs and navigable waters. 


Manitoba Hydro and various Manitoba departments are implementing 
some of the Study Board's recommendations which are provincial 
responsibilities. The Freshwater Institute, in the federal 
Department of Fisheries and Oceans, is continuing its major 
research project on the fisheries of South Indian Lake. 
Environment Canada is continuing its monitoring of water quality 
and quantity (including sediment). 


Implementation of some of the recommendations arising from the 
Lake Winnipeg, Churchill and Nelson Rivers Study will be 
effected under the terms of the Northern Flood Agreement that 
the Department of Indian and Northern Affairs negotiated on 
behalf of Canada in 1977-78 between Canada, the Province, 
Manitoba-Hydro and the Northern Flood Committee, (a collectivity 
of various Indian bands). 


The proposed Canada-Manitoba Agreement for the Study and 
Monitoring of Mercury in the Churchill Diversion System wil] 
partially fulfil Canada's commitment under the Northern Flood 
Agreement with regard to water quality and environmental 
responsibilities.» An arbitrator was appointed in March 1980 
pursuant to the terms of the Northern Flood Agreement to 
arbitrate claims from any of the four parties concerning the 
Act's implementation. The mercury agreement with Manitoba has 
already been identified by the arbitrator as a priority 
federal-provincial responsibility. 


Various other orders are issuing from the arbitration process. 
Some involve activities that fall within the perview of the 
Canada Water Act. 
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OKANAGAN BASIN 


Objective: To implement recommendations arising from the 1969-1974 Okanagan 
Basin Study. 
Duration of Agreement: February 1976 to September 1982 (extended). 
Participants and Funding: GANADAS ees eee eae feat ecenc $2 500 000 
BRITISH COLUMBIA....... -»$2 500 000 
Canada Mortgage and Housing Corporation loans and grants of 
approximately $5.5 million also have been made available for 
construction of waste treatment facilities. 
Status: Most of the proposed improvements and modifications to the three 


QU'APPELLE BASIN 


mainstem dams were completed in 1978-79. Modifications to the 
Kelowna floating bridge were completed in the fall of 1979. 


Improvements and modifications to intakes along the Okanagan 
River channel and replacement of walkways for the drop 
structures along the river channel were. completed in 1981. 


Construction of replacement capacity for the Oliver pumping 
plant was well advanced. A replacement structure for the 
Kalamalka-Wood Lakes was completed in early 1982. The 
determination of nutrient loads to Skaha and Osoyoos Lakes has 
been achieved. Research on the Kalamalka-Wood Lakes' trophic 
status continued. 


The orderly development of waste treatment facilities is being 
implemented as planned. Osoyoos and Westbank improved their 
waste treatment facilities by installing a spray irrigation 
system. Penticton completed the expansion of its secondary 
treatment to increase the capacity from 8.2 million to 

11.4 million litres per day. Construction of the plant in 
Kelowna, which will use the Bardenpho process, is scheduled for 
completion by April 30, 1982. Armstrong obtained a permit for 
spray irrigation of effluent but the permit is still under 
review and is subject to revision. Westbank has undertaken a 
feasibility study for expanding its summer spray irrigation 
program to a year round system. 


The general process for the review of the framework plan has 
been developed and a number of specific review components are 
under way. 


Objective: To implement recommendations from the 1970-1972 Qu'Appelle Basin 
Study. 

Duration of Agreement: April 1974 to March 31, 1984. 

Participants and Funding: CANADA «2 s'e's sine «e's eocecce $18 000 000 


SASKATCHEWAN... seeccs ---$15 700 000 


An additional: $2 000 000 is available on a loan basis from 
Saskatchewan. CMHC funding infrastructure changes have 
decreased the loan of $8 400 000 anticipated in the Agreement to 
about $2 700 000. 
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Status: 


In 1981, Treasury Board approved an amendment to the Agreement 
which allows transfer of funds within the program without 
affecting total program funding. 


The Department of Regional Economic Expansion is acting as the 
project coordinator. 


The Qu'Appelle Valley Management Board established by the 

Agreement continues to oversee work on the implementation 

Seb ice within the Environmental Improvement and Management, 
ourism and Recreation Development, and Implementation sectors. 


Projects completed include flood control works for Regina, 
Lumsden, Tantallon and Moose Jaw, and Phase I of the Regina 
tertiary sewage treatment plant and the Land Use Planning and 
Development Controls Program. Phase II, sludge handling 
alternatives, is still in the investigative stage. 


The Moose Jaw Flood Protection and the Livestock Pollution 
Control programs are in the implementation stage. The Flood 
Prone Land Purchase Program has essentially met its objectives 
and is currently halted while undergoing review. 


Some upstream works to increase the conveyance capacity of the 
Qu'Appelle River have been completed. Downstream projects are 
in abeyance pending negotiations with Indian bands and a 
consultant study of overall conveyance effects. 


Tourism and recreation development strategies in the form of 
Master Plans have been prepared for the Qu'Appelle Valley. 
Construction has begun on various fisheries and wildlife 
developments. A number of commercial developments have received 
funding under the incentives and loans programs. The public 
involvement program is well under way. 


LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: 


To provide protection from flooding or land in the lower reaches 
of the Fraser River Valley and other areas upstream by 
rehabilitating existing dykes, constructing new dykes, 
increasing river bank protection, and improving internal 
drainage facilities. 


Duration of Agreement: 1968 to March 31, 1984 (extended). 
Participants and Funding: EANAGA 2) weGaweebanee 50% 
BRITISH COLUMBIA....... 50% 


Status: 


(Local authorities are responsible for providing construction 
and access right-of-way. ) 


In 1974, the federal government increased its contribution to 
the Flood Control Program and Storage Studies from $18 000 000 
to $30 500 000 and British Columbia agreed to increase its share 
by the same amount. In fiscal year 1976-77, both parties agreed 
to a further increase in funding and to extend the expiry date. 
The present funding level is $60 000 000 for each party, and the 
Agreement now extends to March 31, 1984. 


Construction has been completed at Kent, Matsqui, Surrey 


(Serpent ine-Nicomek1 Dams), New Westminster, Coquitlam, Kamloops 
and Surrey (South Westminster) and is well advanced in Richmond, 
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Delta and Pitt Meadows. Construction continued in Abbotsford 
and at Vedder River but is temporarily suspended in 

Chilliwhack. Estimated expenditures under the program to 

March 31, 1982 are $91 000 000. The current annual funding rate 
is $4 000 000 from each government. 


CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: To provide a basis for implementing the Canada-U.S. Agreement on 
Great Lakes Water Quality in the Great Lakes basin by reaching 
agreement on water quality objectives, by coordinating and 
implementing federal and provincial input in order to discharge 
Canadian responsibilities under the Great Lakes International 
Surveillance Program, and by conducting pertinent research. 

Duration of Agreement: March 1976 to March 31, 1982 (extended) 

Participants and Funding: CANADA 


Prior Action: 


Status: 


ONTARIO 


The participants will each pay half the costs associated with 
the research and surveillance programs. For each fiscal year, 
the total amount payable by Canada shall not exceed an amount to 
be agreed upon between Canada and Ontario, taking into account: 


(a) the recommendations made by the International Joint 
Commission respecting surveillance of the whole of the 
boundary waters ; 

(b) the dectsions taken, as a result of such recommendations, 
by the parties to the Canada-U.S. Agreement with respect to 
such surveillance; 

(c) the recommendations of the Board of Review. 


The federal share in fiscal year 1981-82 was set so as to not 
exceed $1 200 000. 


An initial agreement from August 1971 to December 1975 
authorized $3 million for feasibility studies and joint sewage 
treatment technology and urban drainage research. Loans 
sole $250 million for sewage treatment facilities from CMHC 
and the Ontario Government were also called for in the initial 
agreement. (Funding for municipal sewage treatment since 1976 
has been the subject of a separate agreement with CMHC under the 
National Housing Act.) 


The Canada-Ontario Agreement dated March 12, 1976 expired on 
March 31, 1980. A revised agreement was still under negotiation 
during the year which necessitated an exchange of letters 
between Ministers extending the expired agreement to March 31, 


1982. The revised agreement is expected to be finalized and 
Signed in 1982. 


The new agreement continues shared-cost programs up to a maximum 
contribution of $1.2 million. Also, $65 million of federal 
funds will be made available to the province for the period 
1982-1985 to assist in the completion of municipal sewerage 
facilities construction to meet the requirements of the 1978 
Canada-U.S. Agreement. In addition, the principle of 
work-sharing is introduced in the new federal-provincial 
Agreement to effect better coordination of federal-provincial 


activities to meet program requirements of the international 
Agreement . 


Soho 


The Review Board held an intergovernmental workshop with regard 
to Niagara River pollution problems on November 5, 1981 in 
Toronto. The purpose of the workshop was to review the 


scientific and technical information available on Niagara River 
contamination. 


An updated report on the Environmental Baseline of the Niagara 
River was published in November 1981. This report incorporates 
results of additional analytical work undertaken on water, fish, 
sediment and suspended sediment samples of the Niagara River 
system. The update also included data on point-source municipal 
and industrial discharges to the river. 


Because, as already noted, the Canada-Ontario Agreement is being 
undertaken to provide a basis for implementing the Canada-U.S. 
Agreement on Great Lakes Water Quality, a brief outline of 
activities under the latter agreement is also provided. 


CANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: 


To improve the quality of the water in the areas of the Great 
Lakes now suffering from pollution; to ensure that Great Lakes 
water quality will be protected in the future; and to restore 
and maintain the chemical, physical and biological integrity of 
the waters of the Great Lakes Basin Ecosystem. 


Duration of Agreement: Continuous since April 1972; revised Agreement 


Participants: 


Commitment: 


Arrangement: 


Status: 


signed November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as 
an ecosystem is explicitly recognized in the new Agreement. 
Numerical water quality objectives for some 40 compounds have 
been specified. Approximately 99 per cent of the sewered 
population on the Canadian side of the basin is now served by 
adequate municipal wastewater treatment facilities. Programs to 
control and prevent pollution from industrial sources entering 
the Great Lakes System have been designed and are being 
implemented. A commitment has been made to eliminate the 
discharge of toxic substances into the Great Lakes. New interim 
phosphorous loading targets, defined for each lake, are designed 
to achieve desirable levels of water quality. Binational 
negotiations are in progress to ratify the loading targets and 
reach agreement on Canadian and U.S. programs to meet these 
targets. 


The International Joint Commission was given primary 
responsibility for overseeing implementation of this 
international water quality Agreement. The Commission has 
established a number of Boards and Committees to carry out the 
various provisions of the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, 
Assessment, and Special Projects (including toxics, 
eutrophication, health hazards, etc.). 


Canada continued negotiations with the U.S. on the Annex Ill 
Supplement on Phosphorus Reductions. Substantial agreement was 
achieved on the allocation of load reductions for Lake Erie. 
Further negotiations are being continued on implementation 
requirements. 
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SAINT JOHN BASIN 


Objective: 


Participants: 


Status: 


SOURIS BASIN 


Objective: 


Participants: 


Status: 


The Water Quality Board submitted to the IJC its first biennial 
report under the terms of the 1978 Canada-U.S. Great Lakes Water 
Quality Agreement. This report focussed on the environmental 
quality of the Great Lakes Basin Ecosystem. It also included a 
detailed review of the toxic substances control programs of 
Great Lakes jurisdictions, and a review of the pollution 
abatement program of the pulp and paper industry. 


Under the surveillance program eleven intensive surveillance 
cruises of Lake Ontario were carried out as part of the first 
year of a two-year intensive study of Lake Ontario. A total of 
94 sampling points on the lake were sampled during each cruise. 
Three water quality surveys of the Niagara River and one 
contaminant survey of the St. Lawrence River were also conducted 
as part of the intensive surveillance year. 


To implement recommendations arising from the 1970-1974 Saint 
John River Basin Study. 


CANADA 
NEW BRUNSWICK 


A Federal-Provincial Task Force reviewed the recommendations of 
the Saint John River Basin Board and reported that the 
recommendations can be met through regular programs and that no 
formal implementation agreement will be required. A Standing 
Federal-Provincial Committee prepares an annual statement of the 
recommendations implemented during the year and deposits it with 
the respective Ministers. 


To implement the framework plan for the management of the water 


and related resources of the basin arising from the 1974-1978 
Souris Basin Study. 


CANADA 


SASKATCHEWAN 
MANITOBA 


The Souris River Basin Board report, containing a main report 
and nine supplements, was jointly released by Canada, 
Saskatchewan and Manitoba on August 25, 1978. An Advisory 
Committee on Implementation of the Joint Canada-Manitoba- 
Saskatchewan Consultative Committees, and a Souris River Study 
Implementation Working Group was established. 


The Advisory Committee on Implementation has suggested that the 
majority of the recommendations can be undertaken under existing 
federal programs, provincial programs, federal-provincial 
agreements and proposed federal-provincial agreements. In 
particular, a number of the recommendations concerned with water 
supply and flood damage reduction are already included in the 
Canada-Saskatchewan Subsidiary Agreements on Water (under the 
DREE General Development Agreements). These agreements were 
extended in 1981-82 for an additional two years. In the 
Manitoba portion of the basin, the problem of flooding, the main 


one addressed, may be covered under the Flood Damage Reduction 
Program. 


AIG 


Ls 


FLOODPROOFING - RED RIVER VALLEY 


Objective: To raise and/or move rural homesteads in flood prone areas in 
the Red River Valley, south of Winnipeg. 
Participants and Funding: CANADA SS cu w0salges 37.5% 
PRA TGA ss ate conse Cr IY 
HOMEOWNERS........ 25% 


The federal and provincial governments are each contributing up 
to $4.25 million. 


Status: A $2 million contribution was made to Manitoba covering the 
1979-80 portion of the work. Another $1 250 000 of federal 
funds was spent in 1980-81. Claims paid in 1981-82 together 
with unresolved claims are expected to raise the final federal 
contribution to slightly more than $3.5 million. This is an ad 
hoc program (not under either the Flood Damage Reduction 
Program, or the Federal Disaster Assistance Program). 


FLOOD DAMAGE REDUCTION PROGRAM 


FLOOD MANAGEMENT - MARSH CREEK, N.B. 


Objective: To reduce the damage from floods in the Marsh Creek Watershed 
through acquisition of lands, construction of flood control 
reservoirs, channel improvements, excavations and changes in 


structures. 
Duration of Agreement: September 1977 to March 1982 (extended). 
Participants and Funding: CANADA: «wih ooeates évee x $6702000 


NEW BRUNSWICK. ..ccccee $670 000 
CITY OF SAINT JOHN....$670 000 


A submission seeking to extend the Marsh Creek Agreement to 
March 1984 with no increase in funding was under consideration 
by Treasury Board at year's end owing to the lengthy 
expropriation procedures. 


Prior Action: Studies conducted under the Canada-New Brunswick General 
Agreement Respecting Flood Damage Reduction contained 
recommendations for appropriate measures to reduce flood damages 
in the watershed. 


Status: Work is proceeding under the agreement. All reservoir and 
channelization work has been completed and the reconstruction of 
Marsh Bridge is nearing completion. Negotiations to expropriate 
land for forebay storage are continuing. 


FLOOD DAMAGE REDUCTION WORK AND DYKES - MONTREAL REGION 


Objective: To plan and construct dykes to prevent flood damage in the 
municipalities of Pointe-Calumet, Sainte-Marthe-sur-le-lac, 
Roxboro, Pierrefonds and Chateauguay; and to determine the 
feasibility of enlarging the storage capacity in the upper 
Ottawa River basin, and of reducing the maximum flow of Riviére 
des Mille Iles to approximately 700 cubic metres per second by 
means of a control structure. 


Duration of Agreement: June 1981 to March 1984. 


45 x 


Participants and Funding: CANAUR. cs. cee Ge pe a ly 5 
QUEBEC terrence cs 55% 


Under the Agreement Respecting Dykes and Flow Regulation Works 
in the Montreal Region, signed in October 1976, total funding 
was doubled from $5 million to $10 million in October 1977, and 
was increased in March 1980 to $11 556 000. Further funding in 
the amount of $4 500 000 is provided under the new agreement 
signed on June 26, 1981. 


Prior Action: Between June 1974 and October 1976, a study was conducted to 
determine the means of reducing the frequency of both flooding 
and extreme low water levels in the Montreal Region water 
bodies. The Committee on Flow Regulation, Montreal Region, 
which conducted the study, submitted an interim report in 1975 
and its final report in October 1976. The first implementation 
agreement was signed in October 1976 on the basis of the 
recommendations in the interim report, because the extensive 
damage caused by floods in 1974 and 1976 in the Montreal Region 
made it important that these recommendations be implemented 
immediately. 


Status: Construction of dykes at Roxboro, Pierrefonds and Pointe-Calumet 
was completed while similar work at Sainte-Marthe-sur-le-lac and 
Chateauguay was nearing completion. Studies to determine the 
feasibility of a control structure on the Riviére des Mille Iles 
were completed. Following a series of provincial public 
hearings concerning additional storage capacity in the Quinze 
Reservoir, the province has indicated that it does not wish to 
pursue the option of increasing storage in that reservoir. 


UPGRADING RING DYKES - RED RIVER VALLEY 


Objective: To increase the level of protection afforded by ring dykes in 
the communities of Rosenort, Morris, St. Adolphe, Dominion City, 
Emerson, St. Jean Baptiste and Latellier. 


Participants and Funding: CANADA Wiweie cane $2 025 000 
MANITOBA........ $2 475 000 
Status: This agreement was being prepared for submission to Treasury 


Board and the Governor in Council for consideration at the end 
of fiscal year 1981-82. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Objective: To reduce the level of flood damage along the Riviére des Mille 
Iles in Montreal Region. 

Duration: Six years. 

Participants: CANADA 
QUEBEC 

Prior Action: Studies to determine the feasibility of a flood control 


structure on the Riviére des Mille Iles were conducted under the 


poner Respecting Dykes and Flow Regulation Works - Montreal 
egion. 


Slacus: Negotiations for an Agreement to build a flood control structure 
were under way at March 31, 1982. 
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INTRODUCTION 

The Canada Water Act, proclaimed on September 30, 1970, provides the framework 
for joint federal-provincial management of Canada's Water resources. Section 36 of the 
act requires that a report on operations under the Act be laid before Parliament as soon 
as possible after the end of the each fiscal year. This, the eleventh annual report, 
covers operations to March 31, 1983. 

Up to and including fiscal year 1975-76, Canada Water Act funding was provided 
on the basis of individual projects. In fiscal year 1976-77, Treasury Board established 
a ceiling on expenditures cost-shared with the provinces (for river basin planning and 
implementation, and flood damage reduction) at about an $18 million per year level. 
Subsequently, budget reductions and consequent adjustments to the program have lowered 
the ceiling for recent years to about $11.8 million for federal-provincial agreements 
under the Canada Water Act. This is in addition to funding provided in regular 
departmental budgets for data collection and research programs. 

Over the past five years water management programs have been evaluated or 
assessed in accordance with guidelines established by the Office of the Comptroller 
General and other central agencies. Program evaluations or similar studies have been 
completed for programs that account for more than 50% of the resource expenditures. 
Based on the recommendations given in those reports, action plans have been proposed 
that will improve the effectiveness of the programs. As part of these plans, 350 data 
collection platforms are to be installed at remote hydrometric stations, and additional 
computer facilities are now being used to improve data processing and interpretation, 
with the objective of providing more timely information required for effective water 
resource management. 


PROVISIONS OF THE CANADA WATER ACT 

Part I of the Act provides for the establishment of federal-provincial 
consultative arrangements for water resource matters (Section 3); and for cooperative 
agreements with the provinces for the development and implementation of plans for the 
management of water resources (Section 4 - 7). This part also enables the Minister, 
directly, or in cooperation with any provincial government, institution, or person, to 
conduct research, collect data, and establish inventories associated with the water 
resources. 

Part II envisages federal-provincial management where water quality has become 
a matter of urgent national concern. This part permits the establishment of joint 
federal-provincial incorporated agencies (although existing federal and provincial 
corporations might alternatively be used) to plan and implement approved water quality 
management programs. 

Part III of the Act provides for regulations banning the manufacture or import 
for use or sale in Canada of any cleaning agent or water conditioner that contains a 
nutrient in a greater concentration than that prescribed by regulations. This is one of 
the principal means of reducing the rate of eutrophication of water bodies. 

Under Part IV are provisions for the general administration of the Act. In 
addition, it provides for inspection and enforcement, and permits the Minister, either 
directly or in cooperation with any government, institution, or person, to undertake 
public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 
PART I: Comprehensive Water Resource Management 

Federal-Provincial Cooperation 

The Canada Water Act calls for joint consultation between the federal and 
provincial governments in matters related to water resources. Discussed briefly in the 
following are joint programs under the national Flood Damage Reduction Program as well 
as other projects involving the regulation, apportionment, monitoring or survey of water 
resources, and the preplanning, planning or implementation of Water Management Programs. 

Agreements for specific water programs provide for the participating 


governments to contribute funding, information, and expertise in agreed ratios. For 
ongoing activities such as the water quantity survey agreements with each province, cost 
sharing is in accordance with each party's need for the data. For study and planning 
agreements, it is usual for the federal government to meet half the costs and the 
provincial government(s) the other half. The planning studies encompass 
interprovincial, international or other basins where federal interests are important. 
Cost sharing for implementation is in proportion to federal and provincial 
responsibilities and often includes a contribution from local governments. 


Interdepartmental Committee on Water 

The Interdepartmental Committee on Water (ICW) was established before the 
Canada Water Act was passed to allow for interdepartmental consideration and approval of 
all federal water programs. Since then, ICW has actively pursued its mandate and, -over 
the year to March 31, 1983, met three times. 

A total of 20 departments and agencies with an interest in water matters, are 
represented on this 26-member committee. Subcommittees and Working Groups are set up as 
required. Currently there are four subcommittees, whose responsibilities are 1) the 
lanada-U.S. Great Lakes Water Quality Agreement, 2) water quality, 3) floods, and 4) to 
drepare responses to IJC reports. Working Groups were set up to undertake a preliminary 
overview of containerized water export, and to refine the federal water strategy paper. 
Issues or subjects of interest brought to the attention of ICW over the past 
year included: mercury in northern Manitoba; regulation of the Ottawa River; the 
tanada-Ontario Agreement on Great Lakes Water Quality; water management issues at Sault 
ste. Marie; ring dyking on the Red River; a control structure on the Mille Iles River; 
the Mackenzie River basin study report; a resource inventory agreement between Canada 
ind New Brunswick on environmentally compatible hydroelectricity; water quality in the 
Ittawa River; an evaluation report on river basin planning and implementation 
ictivities; the National Research Council's Associate Committee on Hydrology; the World 
feteorological Organization's Hydrological Operational Multipurpose Sub-Program; Energy, 
Nines and Resources' Remote Community Demonstration Program, federal-provincial water 


juality agreements; a PFRA proposal on immediate water initiatives; prairie soil and 


ee 


water conservation; the Fraser River management plan; the federal water strategy; the 
Archipel project; water export; the federal government's response to the first IJC 
biennial report under the Canada-U.S. Great Lakes Water Quality Agreement of 1978; the 


Liard River hydro development; the Canadian Climate Program; acid rain negotiations; the | 


national Flood Damage Reduction Program; amendments to the Northern Inland Waters Act; 
Heritage Rivers; flood control works for the St. Charles and du Berger Rivers; and the 


State of the Environment report. 


Federal-Provincial Water Resource Management Programs 

Table 1 shows a breakdown of current cost-shared federal-provincial water 
management programs and indicates the stage each has reached. Each of the programs is 
referred to briefly in the following few pages and described in more detail later in 
this report. Table 2 is a record of the achievements under the Act since its inception 
in 1970. 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS: Although most 
federal-provincial agreements carry a time limit within which the objectives of the 
agreement are likely to be reached, there are some agreements involving monitoring and 
survey responsibilities which are projected to continue into the foreseeable future 
without termination. Two new programs associated with regulating flows and monitoring 
water quality in the Ottawa River were initiated in 1982-83 by Canada, Quebec and 
Ontario. A national program, designed to coordinate both federal and provincial water 
quality surveys, has come under discussion between federal and provincial officials. 
The federal government has been involved in the collection of water quantity 
data since the late 1800s. In earlier years, hydrometric networks were operated under 
informal arrangements with all provinces except Quebec. The 1922 agreement with Quebec 
was rescinded in 1964 when the Quebec government took responsibility for most of the 
hydrometric network in that province. Beginning in April 1975, uniform cost-sharing 
Water Quantity Survey Agreements were implemented with all provinces and with the 
Department of Indian and Northern Affairs for the territories. It is recognized that 
water quantity data are essential to water management and, since the costs of collecting 
water data are substantial, the efficiency of data collection programs is enhanced 
Significantly by combining networks and standardizing methodology. These agreements 
recognize that water quantity data may be collected to meet federal needs, provincial 
needs, or a combination of needs. Hence funding for the operation of the networks is 
provided according to each party's needs. The water quantity networks and cost-sharing 
data are determined annually by Federal-Provincial Coordinating Committees. Also, a 


national meeting of all Federal-Provincial Coordinating Committees is convened regularly — 


to review annual progress reports and to discuss any concerns arising under the 
Agreements. During the year, a total of 2803 gauging stations were operated under the 
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TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL WATER MANAGEMENT PROGRAMS 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


Under Negotiation New During 1982-83 


Water Quality Surveys Ottawa River Regulation 


Planning Board 


Coordinating Committee 


WATER MANAGEMENT PROGRAMS 


Under Negotiation New During 1982-83 


Mercury in Churchill River 


Diversion System 


FLOOD DAMAGE REDUCTION PROGRAM 


Under Negotiation New During 1982-83 


‘Initial Agreements with 
Alberta, British 
Columbia and Yukon 
Territory 

Amending Agreements with 
Quebec, Saskatchewan, 
Nova Scotia and 
Newfoundland 

Mille Iles Control Structure 


Upgrading Ring Dykes, Red 
River Valley 


th 


Ottawa River Water Quality 


Ongoing During 1982-83 


Water Quantity Surveys 

Prairie Provinces Water 
Board 

Mackenzie River Basin 
Committee 

Water Quality Monitoring- 
Garrison Diversion 

North Shore (St. Lawrence) 
Ecological Inventories 

Lake of the Woods Control 
Board 


Ongoing During 1982-83 
Winter Basin Preplanning 


Fraser Estuary Planning 
Wabigoon-English Mercury 
Contamination Study 
Waterford Basin Planning 


Okanagan Basin Implementation 

Qu'Appelle Basin 
Implementation 

Lower Fraser Valley Flood 
Control 

Canada-Ontario Agreement on 
Great Lakes Water Quality 

Souris Basin Implementation 


Ongoing During 1982-83 


Flood Works and Dykes, 
Montreal Region 

Initial Agreements with 
New Brunswick, Newfoundland, 
Nova Scotia, Saskatchewan, 
Manitoba and the Northwest 
Territories 

Amending Agreements with 
Manitoba and New Brunswick 

Flood Management-Marsh Creek 


TABLE 2 - PROGRAMS OR STUDIES COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 
Qu'Appelle River Basin Planning 


Saskatchewan-Nelson Basin Planning 
Okanagan Basin Planning 


Saint John Basin Planning 


Lake Winnipeg, Churchill and Nelson Rivers Planning 


Great Lakes Shore Damage Survey 


Fraser River Upstream Storage Planning 
Churchill River Basin Planning (Sask.-Man.) 
Montreal Region Flow Regulation Planning Study 
Peace-Athabasca Delta Implementation 


Northern Ontario Water Resources Planning 
Southeastern New Brunswick Dyking Implementation 
St. Lawrence Water Quality Planning Study 

Souris Basin Planning 

Metropolitan Toronto Flood Control Implementation 


Lower Saskatchewan Basin Preplanning 
Southwestern Ontaro Dyking Implementation 
Upper Thames Flood Control Implementation 
Yukon Basin Preplanning 


Ottawa River Regulation Planning Report 


Thompson Basin Preplanning 
Great Lakes Shore Damage Survey Implementation 
Dykes and Flow Regulation Works - Montreal Region 


Mackenzie Basin Planning 
Shubenacadie-Stewiacke Basin Planning 
Ottawa River Water Quality Report 
Okanagan Basin Implementation 


Prairie Provinces Water Board's Water Demand Study 


1972 
1972 


1873 
1974 


1975 
TTS 
1975 


1976 
1976 
1976 
1976 


1978 
1978 
1978 
1978 
1978 


1979 
1979 
1979 
1979 


1980 


198] 
1981 
1981 


1982 
1982 
1982 
1982 


1983 


‘Agreements in Canada, 2575 by the federal government and 228 by the Province of Quebec. 
‘In addition, there were some 783 stations operated mainly by other provincial agencies 
that contributed data to the national water data bank - HYDAT. Under the terms of the 
‘Agreements, Canada is responsible for maintaining the computer data base - HYDAT and for 
publishing the data. All hydrometric data are provided free of charge upon request. 

The federal and provincial governments also operate networks for the monitoring 
of water quality. In March 1982, in response to requests from some provinces, the 
federal cabinet approved a new program providing for federal-provincial cost sharing 
agreements for water quality monitoring networks. Over the next few years, Environment 
Canada will be negotiating water quality monitoring agreements with interested provinces 
to provide for sharing of costs, exchange of data and a Canada-wide quality control 
‘program. Negotiations with Quebec were almost complete and discussions with Alberta 
were initiated. The agreements are expected to be modelled after the hydrometric 
agreements, with financing being provided by each government in proportion to its data 
needs. By 1986-87, if all provinces join the program, the new network is expected to 
incorporate 450 existing stations of federal interest, upwards of 2000 existing stations 
of provincial interest, and about 180 new stations of joint interest. These numbers 
exclude Great Lakes water quality stations which are administered under other agreements. 

The Prairie Provinces Water Board, a federal-provincial board which administers 
the Prairie Provinces Master Agreement on Apportionment, continued to provide 
recommendations to Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable 
apportionment of interprovincial prairie rivers flowing eastward. During the year, the 
Board's Committees on Hydrology, Water Quality and Groundwater continued to recommend 
procedures for natural flow determination, and streamflow forecasting and apportionment 
for specific sites and proposed projects. The Board also has approved the report on 
Administration of the Apportionment Agreement and the report concerning the 
apportionment to be implemented at the Alberta-Saskatchewan boundary on Battle, Lodge 
and Middle Creeks. It 1s now working towards an improved methodology to use in 
establishing site-specific water quality requirements at the eleven interprovincial 
boundaries where the quality of water is monitored on a continuing basis. A four-year 
study of historic and current water demands in the three prairie provinces was completed 
in January, 1983 and the report was jointly released by the five cooperating ministers 
on February 10, 1983. | 

The Mackenzie River Basin Committee, with representation from Canada, Alberta, 
Saskatchewan, British Columbia and Yukon and Northwest Territories met three times 
during the year to fulfil its liaison responsibilities and to consider study designs and 
budgets associated with future implementation, as recommended in its basin study report 


released in February 1982. 


The Ottawa River Regulation Planning Board was formally established in March 
1983 with the signing of a Canada-Quebec-Ontario agreement. The Board, which will 
administer the agreement, has a mandate to plan and recommend criteria for regulating 
the Ottawa River, taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and recreation. 

The Ottawa River Water Quality Coordinating Committee was established early in 
1983 to be responsible for reviewing data needs and for coordinating data collection 
through a joint monitoring program. The setting up of the Coordinating Committee was 
recommended by the Canada-Quebec-Ontario Technical Working Group on Water Quality in the 
Ottawa River, whose report was released in October 1982. 

Water quality monitoring stations related to the Garrison Diversion Project 
continued to operate until July 1982 to provide baseline water quality conditions for 
the Souris River where it crosses the International Boundary in both Saskatchewan and 
Manitoba. The decision to start up the monitors again will be made following evaluation 
of the data already collected. 

Work continued on the Canada-Quebec ecological inventories program, initiated 
in 1978-79 on rivers flowing into the St. Lawrence River and Gulf from its north shore. 
This program, which covers rivers located to the east of the Manicouagan River basin up 
to and including the Brador River, is intended to facilitate future assessments of 
ecological impacts from major developments and is complemented by DREE supported studies 
of the Labrador portion of the river systems. 

The Lake of the Woods Control Board continued to regulate certain waterways in 
the Winnipeg River basin so as to balance the requirements of the various and sometimes 
conflicting interests that depend upon the water in the basin. The Board was 
established under the Lake of the Woods Control Board Act, well before the Canada Water 
Act was passed, and is described here only to complete the picture on federal-provincial 
water management in Canada. During 1982, it published and distributed a brochure on 
managing the water resources of the Winnipeg River Drainage basin, and moved in the 
direction of computerizing its current methodologies and introducing new mathematical 
modelling activities to assist it in its deliberations. 


WATER MANAGEMENT PROGRAMS 

Depending upon the nature of the work being conducted, water management 
programs can fall within any of the three stages - preplanning studies, planning studies 
or implementation activities. During 1982-83, several water management programs were 
continued, one new program was initiated under a Canada-Manitoba planning agreement to 
study the problem of mercury in the Churchill] River Diversion system, the Canada-British 
Columbia Okanagan implementation program was completed and the implementation commitment 
by Canada and Ontario to clean up the Great Lakes basin in Canada was renewed. 


Studies: Preplanning studies normally arise as a result of public 
epresentation to resolve one or more problems which are perceived at the local level. 
he preplanning study has become the vehicle with which to investigate the concerns 
xpressed, and also to examine briefly all of the emerging and potential opportunities 
nd problems of the area in question and to make recommendations as to the desirability 
f a longer-term planning study. 

A preplanning study of the Winter River basin (Prince Edward Island) has been 
ndertaken since 1977 to determine the reliability of the existing water supply system 
n Charlottetown, Prince Edward Island. This phase has been completed and a proposal 
or a $250,000 planning study has been developed. Funding is being sought from federal, 
rovincial and local agencies. 
lanning Studies: Planning studies generally are directed towards the development or 
nagement of the water resources for the social betterment and economic growth of the 
asin or area under study. The study of mercury contamination in the Churchill-Nelson 
diversion system, discussed below, was the only new study initiated during the year. 

A Canada-B.C. Fraser River Estuary Agreement for the development of a 
anagement Plan for the Estuary was completed in March 1982. A review of the proposed 
Management plan was carried out in 1982-83 to determine an implementation strategy. 

In Yukon Territory, program activities were ongoing in the Yukon River basin 
under the 3-year, $2.2 million Canada-British Columbia-Yukon planning agreement which 
was Signed on November 24, 1980. Joint studies are being conducted that should lead to 
the formulation of a planning framework under which development alternatives in the 

asin can be evaluated. The Yukon River Basin Committee is in the process of seeking to 
xtend the Agreement to September 30, 1984, without change in funding, in order to 
omplete the studies under way and prepare reports on the completed studies. 

In northwestern Ontario, field studies to assess the viability of methods to 
eal with the problem of mercury in waters and sediments of the English-Wabigoon River 
system were completed. Preparation of the final report has been seriously delayed but 
is now scheduled for completion late in 1983. 

An exchange of correspondence confirmed the start of a Canada-Newfoundland 
irban hydrology study in the Waterford River basin of Newfoundland early in 1980-81. 
federal input is in the form of work sharing. Steering and Technical Committees have 
een formed to administer the projects, and field and office work in several project 
ireas 1s now well advanced. 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee signed the 
orthern Flood Agreement in 1977-78 that commits Canada and Manitoba to joint action for 
| Canada-Manitoba Lake Winnipeg, Churchill and Nelson Rivers Implementation Program and 
‘alls for annual reporting to northern communities on progress made. An order was 
ssued following arbitration proceedings initiated by the Northern Flood Committee in 
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1981 that obliged Canada and Manitoba to implement appropriate studies of mercury 
contamination in the diversion system. This resulted in the signing of a 
Canada-Manitoba study agreement on March 10, 1983, committing the two governments to a 
joint scientific study of mercury in the waters of the Churchill] River diversion 
system. The program is expected to continue through 1986 and its cost of $760,000 will 


be shared equally by the two governments. 


Implementation Programs: Although there were no major implementation programs initiated 
during the year under the Canada Water Act, the Canada-Ontario Great Lakes Water Quality 
Agreement was renewed and extended to March 1985 while implementation in the Okanagan 
basin was brought to completion. 

The Qu'Appelle and Okanagan Implementation Programs were ongoing during the 
year to implement recommendations arising from comprehensive basin studies. For the 
Canada-Saskatchewan Qu'Appelle Implementation Program, scheduled to run from 1975 until 
March 1984, projects essentially completed include flood control works for Regina, 
Lumsden, Tantallon and Moose Jaw, Phase I of the Regina tertiary sewage treatment plant 
and the Land Use Planning and Development Controls Program. The Canada-British Columbia 
Okanagan Implementation Program, was completed in September 1982 and the Implementation 
Board issued a report containing 25 recommendations for ongoing management of water 
resources in the basin. 

The Canada-British Columbia construction program, designed to reduce damages 
due to floods in the lower Fraser Valley of British Columbia, continued during the 
year. Some $97 million of a total joint commitment of $120 million was spent up to the 
end of December 1982. 

A renewed Canada-Ontario Agreement on Great Lakes Water Quality, retroactive to 
April 1, 1982, and extending to March 31, 1985, was signed on July 12, 1982. The new 
agreement provides for the cost-sharing of research, surveillance and information 
activities and reflects the commitments undertaken by Canada in the 1978 Canada-U.S. 
Great Lakes Water Quality Agreement. It also re-emphasizes the cooperative phosphorus 
control] and Great Lakes surveillance programs and, in accordance with the 1978 
agreement, outlines programs for dealing with toxic substances and hazardous materials 
in the Great Lakes. The annual federal contribution to cost-shared programs continued 
at a maximum annual rate of $1.2 million. To meet federal responsibilities under the 
1978 Canada-U.S. Agreement, Canada also is making $65 million available to the province 
for the period 1982-1985 to assist in the completion of municipal sewage treatment 
facilities in the Great Lakes region. 

Implementation of a majority of the recommendations arising from the Souris 
River basin study is being undertaken under existing federal programs, provincial 
programs and federal-provincial agreements. In particular, a number of the 


recommendations associated with water supply and flood damage reduction are included in 
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the Canada-Saskatchewan DREE Interim Subsidiary Agreements on Water. These agreements 
were extended in 1981-82 for an additional two years to March 31, 1984. 


FLOOD DAMAGE REDUCTION PROGRAM: During 1982-83, this program was actively supported 
throughout most of Canada. 

OBJECTIVE: The Flood Damage Reduction Program follows the cooperative 
federal-provincial approach of the Canada Water Act. Its overall aim is to reduce flood 
damages by identifying flood risk areas and discouraging further flood vulnerable 
developments in those areas. 

When joining the program, the provinces sign a General Agreement and a Mapping 
‘Agreement (or a combined agreement). The General Agreement outlines the basic approach 
that will be taken to reduce flood damages. The respective governments, and their 
agencies, agree not to engage in, or provide assistance to undertakings vulnerable to 
flood damage in areas designated as flood risk areas. In such areas, federal disaster 
assistance will be restricted to structures built before designation and, in some 
circumstances, new structures which are flood proofed. Zoning on the basis of the flood 
risk is encouraged. 

The Mapping Agreement provides for the flood risk mapping and designation of 
the areas to which the policies in the General Agreement will apply. Forming part of 
this agreement is a list of communities in the province which are to be mapped and 
specifications to be followed in conducting the hydrotechnical and mapping work. When 
maps not meeting these specifications are available, interim designation may be applied 
until such time as new maps are prepared. This agreement also requires that information 
pertaining to the designated area be made available to governments, zoning authorities, 
the public and anyone contemplating development in or near these areas. Designations to 
March 31, 1983 are listed in Table 3. 

In some cases existing developments in designated areas will] still require 
protection against flood damages and, for this reason, further agreements to study such 
problems can also be negotiated with the provinces. Where benefits exceed costs and 
where there is a national interest, federal-provincial agreements may subsequently be 
reached on implementation action. This action could include flood forecasting and 
warning, flood proofing, works to control flows and levels, acquisition of property, 
easements or land use planning. It should be noted that, in examining alternatives,the 
best choice will be made on the basis of effectiveness, cost, associated benefits and 
environmental impact. This could mean allowing some flooding to occur. 


‘DURATION: From its beginning, the program was expected to be active for ten years, but 
an Amending Agreement in 1980-81 extended the General Agreement with Manitoba beyond the 
ten-year period. Similar extensions occurred in 1981-82 with the signing of an Amending 
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TABLE 3 - DESIGNATIONS UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


NUMBER OF NUMBER OF 


COMMUNITIES PUBLIC INFO. DATE OF 

LOCATION MAPPED MAPS POPULATION! DESIGNATION 
NEW BRUNSWICK 
Fredericton* 10 ] 65 000 Feb. 80 
Perth/Andover 2 ] 2 000 Feb. 80 
Oromocto to Lower Jemseg* 16 ] 15 000 Mar. 81 
Lower Fredericton to Lincoln* 3 ] 3 000 Feb. 82 
Sussex* 1B) ] 5 000 Sept. 82 
Keswick* 5 ] 1 100 Mar. 83 
6 Designations Cap 6 91 100 
QUEBEC* 
Montréal Region 38 22 1 850 000 May 78 
Chaudiére Basin 19 8 50 000 Mar. 79 
Gatineau/Ottawa Rivers 22 15 187 000 Oct. 79 
Upper Richelieu River 19 1 69 500 Apr. 80 
du Gouffre 4 2 9 000 Apr. 80 
Lower Richelieu River (Zs 10 112 000 Nov. 8] 
Riviere L'Assomption 12 4 90 500 May 82 
Riviere Saint-Frangois 14 6 118 000 Ochs. 62 
8 Designations 151 78 2 486 000 
ONTARIO 
White River ] ] 1 000 Aug. 82 
Toronto* 24 8 3 000 000 Dec. 82 
Sturgeon River/Lake Nipissing/ 

French River 9 5 63 000 Mar. 83 
3 Designations 34 4 3 064 000 
MANITOBA 
Melita ] ] 1 200 Dec. 79 
Wawanesa ] ] 500 Dec. 79 
Winnipeg ] ] 578 000 Feb. 80 
Souris ] ] 1 700 Oct. 30 
Elie ] ] 350 Nov. 80 
Brandon ] ] 36 000 Mar. 82 
La Salle ] ] 145 Nov. 82 
Sanford ] ] 145 Nov. 82 
Starbuck ] ] 260 Nov. 82 
9 Designations 9 “9 618 300 
SASKATCHEWAN 
Estevan ] ] 9 200 Aug. 80 
Oxbow ] ] 1 200 Aug. 80 
Roche Percée ] ] 150 Aug. 80 
Moose Jaw ] 1 34 000 = Oct, 23] 
4 Designations = _4 44 550 
30 Designations 249 1 6 303 900 


* These designations are on a regional or river basin basis and cover a number of 
municipalities or parts of municipalites. 
]. Figures are approximate and based on 1981 Census data. 
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with Ontario. Negotiations with other provinces for similar extensions are discussed in 
following sections. 


PARTICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


Agreement with New Brunswick and in 1982-83 with the signing of an Amending Agreement 

| RELATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with 
flood prone areas in Canada were in force when the Flood Damage Reduction Program was 
launched. These include two agreements described elsewhere in this report under the 

/ 


titles: Lower Fraser Valley Flood Control Program and Qu'Appelle Basin. 


REPORT ON PROGRESS 
Newfoundland 
Newfoundland joined the FDR Program in May 1981 with the signing of General and 

Mapping Agreements. The General Agreement, with a duration of 10 years, binds both 
parties to the basic approach and policies of the Flood Damage Reduction Program. The 
Mapping Agreement provides $350 000 (equally shared) to map two flood prone areas 
(Steady Brook and Stephenville). A Steering Committee and Technical Committee were 
appointed and work got under way to implement these Agreements. 

| An Agreement to amend the General and Mapping Agreements, and a new Studies 

Agreement, have received federal and provincial approval but were not formally signed 
before March 31, 1983. The Amending Agreement extends the General Agreement by 2 years 
| to 1993, changes the status of the pilot Mapping Agreement to that of a regular 
“agreement, extends the Mapping Agreement by 5 years to 1988, increases total funding of 
the Mapping Agreement to $1 470 000 (equally shared) and adds nine new areas to Schedule 
i The new Studies Agreement will have total funding of $480 000 (to be shared equally) 
and a duration of five years. 
| Flood risk mapping is under way in the Stephenville and Steady Brook areas. 


“Nova Scotia 

Negotiations are taking place with the province towards extending the 
Agreement. At the official's level, the province has indicated interest in studies and 
_ the implementation of remedial measures but not in mapping nor designation. 
Clarification of this position is being sought. 
Flood risk mapping of several areas in Nova Scotia continued in 1982-83. 
“Working maps for the Bedford-Sackville River flood plain and for the Stellarton- 


)New Glasgow area have been completed. Preparation of working maps for the Truro and 


Antigonish areas is ongoing. Also under preparation is a remedial measures study for 
M411 Brook. 
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TABLE 4 — FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS 


March 31, 1983 


NEWFOUNDLAND 
General Agreement 
Flood Risk Mapping Agreement 


NEW BRUNSWICK 
Amending Agreement 
General Agreement 
Flood Risk Mapping Agreement 
Studies Agreement 
Flood Forecasting Agreement - Saint John River basin 
Flood Damage Reduction - Marsh Creek 
Petitcodiac Sea Dykes Agreement 


NOVA SCOTIA 
General Agreement 
Flood Risk Mapping Agreement 
Studies Agreement 


QUEBEC 
Combined General and Flood Risk Mapping Agreement 
(mapping 
Dykes and Flow Regulation Works - Montreal Region 
Studies and Implementation of Dykes and Flow 
Regulation Works - Montreal Region 


ONTARIO 
Amending Agreement 
All Inclusive Flood Damage Reduction Agreement 


(mapping 
MANITOBA 
Amending Agreement 
General Agreement 
Flood Risk Mapping Agreement 
Studies Agreement 
Flood Forecasting Agreement 
Ring Dyke Upgrading Agreement 
SASKATCHEWAN 
General Agreement 
Flood Hazard Mapping and Studies Agreement (mapping 
studies 
NORTHWEST TERRITORIES 
Memorandum of Understanding 
Memorandum of Understanding 
(mapping 


General Agreement 


Duration 


(years) 


10 


10 
5) 
10 


— 


1] 


—_ 


Total Cost* 
(dollars) 


350 000 


000 000 
200 000 
400 000 
010 000(a) 
160 000 


600 000 
300 000 


000 000 
556 000(b) 
500 000(b) 


200 000 


8 000 000 


190 000 
310 000 
600 000 
500 000 


300 000 
480 000 


225; DOO CG) 
400 000(c) 


* These costs are to be shared equally by the federal and provincial governments except for | 


(a) 33-1/3% federal, 66-2/3% provincial/local 
(b) 45% federal, 55% provincial/local 


| 


(c) costs shared equally by Environment Canada and the Department of Indian and Northern | 


Affairs 
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New Brunswick 

During the 1982-83 fiscal year, work continued on the flood risk mapping of the 
Keswick and Sussex areas and a hydrotechnical study of the Norton area was initiated. A 
ydrotechnical study of the Walker Brook basin was completed under the Studies Agreement 
and work to implement the Flood Forecasting Agreement was continued. 


An Amending Agreement to extend the Marsh Creek Agreement to March 31, 1984, 
ith no increase in funding, was signed on October 12, 1982. 


The Sussex area was designated officially by the Ministers on September 13, 
1982, and the Keswick River area was designated on March 3, 1983. 
Considerable progress was made towards improving the effectiveness of flood 


orecasting in terms of both timing and informing the public. 


uebec 

In 1982-83 flood risk mapping of the lower L'Assomption River and the 
aint-Francgois River basin was completed. Work continued on the flood risk mapping of 
he Yamaska, Nicolet and Bécancour Rivers. The lower L'Assomption River was designated 
fficially by the Ministers on May 5, 1982 and the Saint-Francois River basin between 
ichmond and Lennoxville was designated on October 15, 1982. 

An Agreement to provide for the construction of a flow regulation structure at 
he entrance to the Mille Iles River has received federal approval and is awaiting 
drovincial approval. An Agreement to amend the Mapping Agreement signed on October 4, 
1976 has received both federal and provincial approval. Both agreements are expected to 
e signed early in the new fiscal year. The Mapping Agreement is to be amended to 
xtend the termination date by six years to September 30, 1992, to make major additions 
and deletions to communities listed on Schedule A, and to extend the termination date of 
he mapping program by five years to September 30, 1987. 

At year's end, an agreement was being negotiated with Quebec to provide for 
emedial works on the Saint-Charles and du Berger Rivers at Quebec City. Joint studies 
vere also being carried out to examine the feasibility of remedial works on the 


saint-Francois River at Richmond. 


The revised Canada-Ontario Flood Damage Reduction Agreement was signed on 
ovember 5, 1982. It provides for a two-zone approach to flood risk mapping and extends 
oth the mapping and general portions of the Agreement by 2 years to 1985 and 1990 


‘espectively. 

White River was designated officially by the Ministers on August 16, 1982. The 
)ight separate water courses in Metropolitan Toronto and Region were designated on 
ecember 9, 1982. The Steering Committee has recommended that the Sturgeon River/Lake 
|Apissing/French River System also be designated, with effect from March 31, 1983. 
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White River is the first designation in Ontario while the Metropolitan Toronto Region is 
the largest urban centre in Canada to be designated at one time. The designation of the 
Sturgeon/Nipissing/French system represents implementation of one of the recommendations 
of an FDR Program flood study following severe flooding in the region in 1979. 

Work on flood risk mapping continued in 14 Conservation Authority areas as well 
as in a number of communities in northern Ontario where most of the watershed systems 


are not under the control of organized Conservation Authorities. 


Manitoba 
Flood risk mapping continued for some 20 communities during 1982-83. The 


Villages of La Salle, Sanford and Starbuck were designated officially on November 26, 


1982. 
Due to new technical information, it was agreed by an exchange of ministerial 


letters to alter the designated "floodway" along the Red River at cross-section 
number 193 in the City of Winnipeg, effective September 9, 1983. 

An agreement to upgrade ring dyking around several communities in the Red River 
Valley was signed on March 10, 1983. The agreement provides $4.5 million for works over 
the period to March 1985. 

Provincial and federal approval have been received to amend the Flood 
Forecasting Agreement. The duration of Phase One "Planning and Design" is to be 
extended by one year to March 31, 1984 and the termination date of Phase Two 
"Development and Operation" is to be amended from March 31, 1985 to March 31, 1986. An 
exchange of inter-ministerial letters of amendment is expected shortly. 


Saskatchewan 

In February 1982 the Saskatchewan government invoked a moratorium on 
designations in order to reassess FDR policies in light of provincial policies and 
public reaction, and to develop plans for post designation follow-up. As a result, the 
proposed agreement negotiated during 1981-82 to amend the Saskatchewan General and 
Mapping/Studies Agreements has been delayed pending a decision by the Saskatchewan 
government. 

Flood risk mapping continued for 18 communities in Saskatchewan during 
1982-83. From April 13, 1982, this work proceeded under interim arrangements whereby 
Saskatchewan funded 100 per cent of the work program with the intention of seeking cost 
recovery from Canada. The federal government agreed in principle to the retroactive 
cost-sharing of mapping and studies work that had received prior approval by the 
Steering Committee from April 13, 1982 to the effective date of a renewal of the Mapping 
and Studies Sub-Agreement. This arrangement was to be in force for the 1982-83 fiscal 
year only. 


3. VE 


Alberta 

Alberta has not joined the national FDR Program and there were no concrete 
developments in negotiations with Alberta during 1982-83. Provincial officials have 
indicated that provincial policies should be in place during 1983-84, after which a 
federal-provincial arrangement will be considered. 


British Columbia 
British Columbia has not joined the national program but negotiations to this 
end were ongoing through 1982-83. 


Northwest Territories 

During 1982-83, work continued on the flood risk mapping of the seven Northwest 
Territories’ communities on Schedule A. Flood risk lines were delineated for Hay River 
and a review of historical flood records was completed for five other communities. 


Yukon 


The Yukon Territorial Government is now looking at an agreement similar to the 
Canada-Ontario Agreement which combines all aspects of the program in one document (1.e. 


includes remedial measures and studies). 


Indian Lands 
A draft Memorandum of Understanding pertaining to Indian land mapping has been 
prepared for consideration by the Department of Indian and Northern Affairs. 


Water Research Under the Canada Water Act 


) Research is carried out in the Inland Waters Directorate in support of 
‘operational Branches and departmental objectives. The in-house research programs are 
Rndertaken by the National Water Research Institute and the National Hydrology Research 
Institute. Support of related research in Universities takes place through a 


subventions program. Undertakings are summarized below: 


1. The National Water Research Institute (NWRI) 


NWRI carries out water research under the Canada Water Act to address chemical, 
physical and biological environmental problems of lakes, rivers and reservoirs and 
also urban and coastal regimes. Field and laboratory studies are undertaken by five 
research divisions in Burlington, Ontario, and two regional groups in western Canada 
to advance knowledge and find solutions to problems in hydraulics research, aquatic 
ecology, environmental contaminants, analytical methods and aquatic physics: Some 
studies are undertaken in response to problems in specific geographical locations 


while others are national in scope. 


(a) Hydraulic Research: Research on river processes has included the mixing as well as 
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the mass and heat exchanges taking place in open channel flow, with emphasis on the 
development of models which can predict the mixing of effluent and the response of 
rivers to man-made changes. Other related projects include the mechanics of 
ice-jams, the conveyance capacity of an ice-covered river, and the effects of frazil 
ice on river flow. Work has also been done on techniques for control and recovery 
of oi] in ice-covered waters. Urban water resources research has emphasized the 
development and verification of models for urban runoff quantity and quality and the 
effect of urbanization on urban drainage in order to improve management and design 
of stormwater systems. 

Studies of surface waves have concentrated on air/water interaction such as the 
generation and propagation of waves. Shore resources and geological influences were 
documented by conducting technical surveys and interpretation of nearshore 
sediments, mainly in the Great Lakes. Studies in shore dynamics investigated 
nearshore waves and currents, nearshore sediment movements, and mechanisms of bluff 
behaviour. Studies are under way to evaluate the environmental! risks associated 
with artificial islands. 


Aquatic Ecology: Nutrient pathways research has included projects on biologically 
available phosphorus in the water and sediments, the effects of various nutrients on 
algal growth, and the composition of organic compounds in lake water and their role 
in the aquatic environment. Original discoveries were made in terms of phosphate 
availability and its turnover time, nitrogen cycle in prairie lakes and 
identification of high-molecular colloidal fibrils in fresh water. 

Studies have been completed on the Bow and Oldman Rivers of the South 
Saskatchewan River system to determine seasonal and distance effects upon 
partitioning of nutrients and contaminants among solution, suspended sediments and 
aquatic plants. Studies of benthic communities in the Qu'Appelle River Lakes and 
elsewhere are continuing in order to determine historical and contemporary 
anthropogenic stress in prairie aquatic ecosystems. 

Great Lakes research has included the investigation of hypolimnitic oxygen 
depletion in Lake Erie, the mechanisms by which phosphorus is eliminated from lakes 
or regenerated from sediments, and the development of a new oxygen-profiling system 
for large lakes. Special attention has been given to long-term trends in Great 
Lakes recovery. 

Research studies on the impact of acid rain have emphasized changes in lake 
chemistry and ecology due to human action as evidenced in the sedimentary record. 
Particular studies include the effect of lake acidification on cycling of organic 
matter in lakes, release of metals and nutrients from acidified sediments, the 
sulphur cycle and paleoecology, with emphasis upon biota that indicate the acid 
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status of lakes. Macrophyte studies on the Eurasian milfoil and other aquatic weed 
infestations concentrated on the long-term impact of macrophyte harvesting, 
physiological response of aquatic weeds to mechanical and chemical control, and 


survival and spreading of exotic aquatic plants in Canada. 


Environmental Contaminants: Research on environmental contaminants including 
Organics, inorganics and radionuclides has been in three categories. 

The first, associated with the study of actual pathways at contaminated sites, 
involves chemicals of public concern such as PCBs, chlorophenols, arsenic, and 
plutonium. The major study sites in 1982 were the Niagara River, Lake Ontario, and 
Canagagigue Creek. 

The second category encompasses experimental sites where investigation of 
processes controlling environmental responses were studied or where additions of 
contaminants were made and their fates traced. These include the Turkey Lakes 
Watershed north of Sault Ste. Marie where the processes controlling responses to 
acid rain and atmospheric contamination were being investigated, and the 50-Point 
Conservation area where 2, 4-D has been added to a set of experimental ponds. 

The third category included laboratory determinations and theoretical 
physical-chemical calculations. The laboratory work included tests of microbial and 
fungal biodegradation, photodegradation, hydrolysis, surface water properties, water 
lipid partitioning, sorption and volatility, and algal bioaccumulation. The 
theoretical calculations included structure-activity correlations to predict 
environmental hazards, electron orbital calculations to predict degradation 
products, and assessment of computer models for contaminant fate in aquatic 
ecosystems. 

The Tobin Lake reservoir in Saskatchewan is the site of an inter-agency study 
of response of benthic organisms to contaminant stress in the North Saskatchewan 
River system. Mercury cycling in aquatic foodwebs and its implications for human 
health in northern Manitoba reservoirs and the Qu'Appelle River Lakes continue to 


receive special attention in western Canada. 


Analytical Methods: Analytical methods research has concentrated on the use of 
techniques such as high pressure liquid chromatography, gas chromatography, gas 
chromatography-mass spectrometry, atomic spectroscopy and electrochemical 
techniques. Projects recently completed include methodologies for polynuclear 
aromatic hydrocarbons, carbamates, trace metals, total organics, 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and other dioxin isomers. These methods have 
been transferred to Water Quality Branch analytical laboratories for routine use. A 
radioimmuno assay screening technique for dioxins is being developed and should be 
available early in 1983-84. 
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Research work was also carried out in the area of identification and 
confirmation of trace organics in samples from the Great Lakes using high resolution 
gas chromatography-mass spectrometry. A special clean and hazardous chemicals 
laboratory, completed in 1981, is being used primarily for methods development 
research involving hazardous compounds such as dioxins, or ultra-trace contaminants 
requiring a special ultra-clean working environment. 

Regional, national and international interlaboratory quality assurance programs 
are operated to ensure that data generated by different laboratories are comparable. 

Microbiological toxicity testing procedures have been assessed and a yeast test 
for mutagens was improved to eliminate weaknesses that became apparent in testing. 
Bacteriological surveys of Lake Ontario have been undertaken and microbiological 
studies of lakes stressed by acid rain indicated that several microbial species were 


adversely affected. 


Aquatic Physics: Research was completed on the development and validation of a five 
component optical water quality model for Lake Ontario, and a two dimensional 
hydrogeological model of contaminant transport in an unconfined homogeneous 

aquifer. Water quality and aquatic ecosystems models were developed to simulate the 
temporal and spatial distributions of dissolved and suspended materials in the 
nearshore and off-shore lakes. Based on a general modelling framework, basic 
limnological research results in the physical, chemical and biological sciences can 
be combined into an overall model capable of simulating the effects of contaminants 
in the aquatic ecosystem. A comprehensive model to simulate the water quality and 
oxygen depletion in Lake Erie was completed. Investigation of the physical factors 
influencing contaminant transport in the Niagara River plume and modelling of that 
transport is now under way. 

In western Canada, field and theoretical studies are focussed on physical 
dynamics of prairie lakes in order to improve understanding of the eutrophication 
processes. Instrumentation was developed for measuring baroclinic mass exchange 
under ice in northern Manitoba lakes. Measurements of the mass exchange under the 
ice of Yukon lakes have been undertaken with the objective of modelling such 
processes. 


The National Hydrology Research Institute (NHRI) 
NHRI specializes in research related to underground waters, snow and ice, and 
surface water. 


Ground Water Research: Ground water contamination from many sources, for example, 
landfills, mining developments and acid rain, is becoming of increasing concern. A 


number of investigations are being conducted to study the natural processes involved | 
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in the movement of contaminants in the subsurface and to solve the problems they 
present. They include a study at Chalk River, Ontario, using tracer tests, and a 
major intensive study of toxic chemical migration at Gloucester, Ontario, where the 
emphasis is on the development of remedial technologies. Solute exchanges between 
water and aquifer are being investigated. Arsenic contamination due to natural 
geochemical processes or mining operations is a potentially significant hazard in 
many parts of the country and has been studied at selected areas in New Brunswick, 
Nova Scotia and Ontario. Pesticides can also present ground water contamination 
problems and a study is under way near Osoyoos, British Columbia, where it is 
suspected that surface waters are becoming contaminated by pesticide-bearing ground 
waters. A major research project sponsored by Atomic Energy of Canada Ltd. is 
examining ground water aspects of the underground disposal of nuclear wastes in 
crystalline rocks. Data from boreholes up to 1000 metres deep are subjected to 
various analytical and numerical analysis techniques to determine hydraulic 
parameters. The effect of the ground water-aquifer system in mitigating the adverse 
effects of acid rain is under investigation, principally at a field site near Sault 
Ste. Marie. 

In the North, research is directed towards ground water discharge and recharge 
under permafrost conditions, the effect on the ground water regime of engineering 
structures and developments such as pipelines and roads, and the relationships 
between ground water flow systems and mining excavations. 

An investigation is under way into the deep water bearing formations of the 
western Canada sedimentary basin in the vicinity of the International Boundary. 
This is in response to concerns regarding the potential transboundary effects on 
ground water which might be created by the proposed deep aquifer developments for 
water supply for coal development in the United States. 

Geophysical studies are being carried out in support of the solution of ground 
water problems. Modelling is a fundamental part of ground water studies and the 
models developed are used to solve both quality and quantity programs. An 
increasing amount of assistance is being provided to various Environment Canada 
agencies pertaining to the ground water aspects of the environmental impacts of 


various developments. 


Snow and Ice Research: Glacier research is an important element in snow and ice 
research. An ice coring project on Mount Logan, Canada's highest mountain, 1s 
starting to yield information on past climate changes on the basis of isotope and 
other analyses performed on portions of the ice cores by laboratories in Canada and 
abroad. Concurrently the ice drill is undergoing further modification in the light 
of past experience and a new electrothermal drill is under construction. A site 


survey of Cathedral glacier is the first step in determining the discharge 
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mechanisms for a summer supraglacial lake which empties down unstable slopes above 
the spiral railway tracks at Kicking Horse Pass. In some years, this causes mud 
slides which damage the railway track and Trans Canada Highway. 

A study of the application of photogrammetric techniques to the determination 
of mass balance for an Arctic glacier was completed. In other mass balance studies 
negative mass balances were observed on the three representative glaciers being 
studied in the Iskut River basin. Flood Lake, a glacier-dammed lake in the same 
area, which has been under periodic surveillance for several years, was observed to 
be filled again to capacity (about 200 x 10°’). It discharged partially twice 
during August 1982. The potential influence of the Tiedemann and Bench glaciers on 
proposed dam sites in the Mt. Waddington area is being assessed. Investigations 
continued on the Bridge River glaciers in order to determine their effect on basin 
runoff and to evaluate seasonal and operational forecast models. Measurements 
continued on Sentinel and Place glaciers. With support made available through the 
federal government's Summer Canada Program, the glacier inventory of the Stikine 
River basin was undertaken in 1982. By the end of the fiscal year, over 7,500 
glaciers had been inventoried. Bibliographies for glaciers and ice shelves on 
Ellesmere Island and for ice islands in the Arctic Ocean were published. 

The problem of measuring the liquid water content of wet snow has been examined 
to establish a laboratory reference standard to calibrate field methods. Also, work 
on the metamorphism of dry snow is continuing, and together, these projects will 
assist greatly in predicting the runoff expected from a snow-covered area. 

In the laboratory, work on the mechanical and electrical properties of ice and 
permafrost is continuing. The strength and deformation properties of ice, frozen 
sand, and frozen clays are being studied in order to determine the amount of unfrozen 
water present in such materials, and its hydrologic significance. Experimental and 
theoretical work on the effect of impurities on the electrical properties of ice, is 
continuing. This work is of particular importance to the development of sound 
engineering practices in the North, and to the interpretation of remotely sensed 
data on ice covers. 


Surface Water Research: Surface water research emphasizes the investigation of 
watershed processes, particularly those that characterize elements of the hydrologic 
cycle other than the ground water and perennial snow and ice regimes, and the 
development and testing of precipitation-runoff models. Hydrologic processes in 
permafrost, alpine and prairie environments are of particular interest. This array 
of studies includes the interactions between Arctic streams and permafrost, lake 
dynamics and flooding in the Mackenzie Delta, and an interrelated mix of studies on 
freeze-up, break-up, ice jamming and other fluvial processes in the Liard-Mackenzie 
River system and the Mackenzie Delta, and the processes controlling the impact of 
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land drainage on the streamflow characteristics of watersheds. Studies are also 
being conducted in four tundra/taiga basins along the proposed route of the 
Inuvik-Tuktoyaktuk Highway. Modelling activities include the design of statistical 
streamflow forecasting models with and without climatic forecasting ability, the 
Monte Carlo analysis of the sampling, time-dependent and distribution properties of 
rainfall-runoff models, the design of a model to relate runoff volumes to antecedent 
values of tension storage, gravity storage and snow cover in a basin, the 
development of a physically based model of water flow in snow-covered terrain, the 
development of a new methodology for determining baseflow recession curves, the 
sensitivity analysis of a passive microwave snow cover model to a range of snow 
cover and soil moisture conditions and the operational testing of a modified UBC 
precipitation-runoff model that accounts for contributions of meltwater from 
glacierized areas. This division also conducts remote sensing studies including the 
application of gamma ray and passive microwave to the measurement and observation of 
snowpack water equivalent, the use of aerial photography for surface water velocity 
measurements in rivers with moving ice and the application of conductivity and time 
domain reflectometry to ice thickness measurement. 

Significant advances have occurred in a number of research areas during the 
past year. In the remote sensing field, the development of an operational system 
for measurement of snowpack water equivalent, based on airborne gamma ray 
techniques, 1S now complete. A software package which includes techniques for 
energy calibration, energy resolution and radon estimation is available for 
operational use and technology transfer to provincial agencies, hydro utilities and 
other interested parties. Technical assistance is also available in the application 
of previously developed mathematical models for estimating areal evapotranspiration 
and lake evaporation from routine climatological observations. Further 
investigations are planned to determine the possibility of extrapolating model 
estimates from locations with required humidity, temperature and insulation records 
to other nearby stations with only temperature records. A field portable time 
domain reflectometry system for measuring soil moisture and for tracing the freezing 
plane will be field tested this year at a site where land drainage is a factor 
influencing field conditions to a depth of one metre. 

Northern research has been expanded by the addition of a number of studies 
related to the effects of proposed regulation of Liard-Mackenzie River flow. These 
studies include examination of the Liard and Mackenzie Rivers thermal regime above 
and below their confluence at Fort Simpson, ice jamming in the vicinity of the town, 
and the effects of break-up on the stability of shoals and islands near the junction 
of the two rivers. In the Mackenzie Delta, regulation of flow may affect the 
replenishment of numerous delta lakes and the stability of delta channels. As a 
consequence the water balance of a closed delta lake, as well as the patterns and 


processes of delta channel change, will be studied over a period of some years. 
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3. Water Resources Research Subvention Program 
In 1982-83, 13 universities across Canada received a total of $250 000 in 


grants to carry out research as an adjunct to the Inland Waters Directorate in-house 
research programs. The 19 water-related environmental research projects supported were 
focussed on regional and national water research topics associated with acid rain, toxic 
substances, the socio-economic impact of flood damage reduction, water conservation, 
aquatic nutrients and snow and ice. The aims of the program are to stimulate 
development of water resources research across Canada, to encourage development of 
innovative ideas by non-governmental scientists, and to foster closer contact between 


those scientists and their counterparts in Environment Canada. 


ACTIVITIES RELATED TO THE CANADA WATER ACT 
Not to be overlooked in the review of operations under the Canada Water Act are 
various activities which provide indispensible information for effective water planning 


and management. 


Socio-Economic Studies: Within the framework of the Canada Water Act, socio-economic 
techniques are developed in the interest of conducting studies and providing technical 
and policy inputs in support of water management in Canada. During the year, a number 
of studies were completed or under way including a review of the national Flood Damage 
Reduction Program and its future directions, a discussion paper on Federal Water 
Strategy, and summary tabulations for the 1981-82 National Census Survey of Industrial 
Water Use. 

Participation in a number of interdisciplinary and intergovernmental teams was 
considerable during the year including the Canada/Manitoba Draft Studies Advisory 
Committee (Working Group on Environmental Criteria for the Siting of Thermal Generating 
Stations) and the Socio-economic Sub-committee for the Long Range Transport of 
Pollutants Program. Evidence of increasing water shortages in a number of river basins, 
primarily in western Canada, prompted the initiation of a Phase II Study Assessment of 
Water Supply Conflicts to Energy Development, to be completed in 1983. 

On the international scene, nine papers were prepared for presentation to 
international workshops and seminars including the Economic Commission for Europe, the 
World Meteorological Organization, the Organization for Economic Cooperation and 
Development, and the International Water Resources Association. A number of papers were 
also presented at various resource-oriented conferences across Canada, for example, at 
the Canadian Water Resources Association Conference on Water-Based Recreation Issues and 
Strategies, at Minett, Ontario in June 1982. Socio-economic policy advice was provided 
during the year on wide-ranging topics including public information for the National 
Flood Damage Reduction Program, other departmental information programs and workshops, 
Canada-U.S. boundary water conflicts, proposed hydroelectric developments, and annual 
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meetings with non-government organizations under the departmental public consultation 
policy. 


Public Consultation: In September 1982, more than 30 citizens and members of various 
non-governmental organizations participated in a two-day workshop in Ottawa to discuss 


Canadian water issues. This meeting was one of several held throughout Canada under the 


Environment Canada Public Consultation Policy. These meetings and further consultations 
with representatives from other federal departments, industries and universities, are 
‘providing a sounding board for the many ideas and recommendations which may some day 
become accepted policy. 


‘Water Data: Programs for the systematic collection and compilation of data on 
streamflow, water levels, sediment transport, ground water, water quality, and related 
information on glaciers, snow and ice predated the Canada Water Act but have continued 
to operate in support of water management basin studies and implementation programs. A 
newer innovation is the collection of background data on water use in Canada. 

At the National Water Research Institute in Burlington, Ontario, water data 
activities in support of water data collection include programs of quality assurance and 
analytical methods adaptation for the water quality program and current meter 
calibration for the water quantity program. 


Data Management Systems: Data and information reference systems continue to be operated 
in support of water resource activities. WATDOC, the water resource document reference 
centre, gives direct access nationwide by computer terminal to an inventory listing of 
published water-related papers and reports through a publicly available on-line 
interactive storage and retrieval system. This reference system was recently broadened 
ito cover environmental baseline data in general. NAQUADAT, the national water quality 
monitoring program's data bank, was designed to store and retrieve chemical, physical, 
bacteriological, biological and hydrometric data relevant to water quality for surface 
waters, ground waters, wastewaters and sediments. STAR, a data storage and retrieval 
system, was developed to handle limnological data from Great Lakes monitoring cruises. 
WATENIS, the water effluent national information system, provides an inventory of 
industrial and municipal water pollution sources including data on physical, chemical, 
and toxicological characteristics of effluents and information on water effluent 
regulations and guidelines. MUNDAT, a data-base covering municipal waterworks and 
wastewater systems from coast to coast, including data on federal facilities, was 
developed in close cooperation with the provincial governments and the Federation of 
Associations on the Canadian Environment (FACE). HYDAT, the national surface water data 
Dank has been developed to store and retrieve streamflow, water levels, and sediment 
transport information collected under the Federal-Provincial Water Quantity Agreements, 
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and a Glacier Data and Information System has been designed to contain a compilation of 
physical dimensions of Canadian glaciers and a bibliography of Canadian glacier 
documents. CHOMS is a database which provides an inventory and summary description of 
selected operational techniques and procedures used to collect, process and manipulate 
hydrologic data in water resources studies. The CHOMS database was developed as the 
Canadian contribution to the HOMS project of the World Meteorological Organization (WMO) 
for the organized transfer of hydrological technology operationally used in water 
resources investigations by member countries of WMO. 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada Water 
Act, have been set up. However, there are a number of federal-provincial implementation 
agreements under which water quality management programs have been or are being 
implemented. These include programs in the Great Lakes basin and in the Okanagan and 
Qu'Appelle basins. While these agreements do not provide for the establishment of water 
quality management agencies under Part II of the Act, they nevertheless have the same 
objectives of maintaining and improving water quality and are managed by joint 
federal-provincial Boards. The federal government, in concert with provincial 
governments, has completed the development of water quality management strategies for 
the St. Lawrence River (Quebec), the Souris River (Manitoba-Saskatchewan) and the 
Shubenacadie-Stewiacke Rivers (Nova Scotia). Also, a Canada-Ontario-Quebec Coordinating 
Committee is working to establish a water quality monitoring plan for the Ottawa River, 
a Canada-Ontario Task Force is producing a final report on mercury contamination in the 
English-Wabigoon rivers system and a Canada-Manitoba Team is undertaking to monitor and 
study mercury in the Churchill River diversion. 

During 1981-82, a Task Force report to the Canadian Council of Resource and 
Environmental Ministers (CCREM) recommended that a proposal be made to the United States 
to set international water quality objectives at boundary water crossings in advance of 
development. The proposal was not accepted by CCREM and alternative approaches to 
setting transboundary objectives are now being explored in conjunction with the 
provinces which concur. 


PART III: Regulating Nutrient Inputs 


In the late 1960s, when phosphorus from laundry detergents was identified as a 
Significant contributor to the over-enrichment of many Canadian lakes, the federal 
government launched its phosphorus concentration control program. 

In 1970, regulations to control the amount of phosphorus in laundry detergents 
were written under the nutrient control provisions of the Canada Water Act. Initially, 
the regulations limited the maximum phosphorus content of laundry detergents to 8.7% 


ee ne 


elemental phosphorus by weight, or 20% as phosphorus pentoxide (P.0,) and an 
inspection program began under which product samples were collected from manufacturers 
and importers for government analysis. It is estimated that these first regulations 
resulted in a 22% reduction in the amount of phosphate discharged from all detergent 
sources (from 26 000 000 kg to 20 000 000 kg) per annum. 

On January 1, 1973, the maximum permissible phosphorus content for laundry 
detergents was reduced to a maximum of 2.2% elemental phosphorus by weight, also 
expressed as 5% P40,. This further limitation is estimated to have reduced the 
preregulation levels of detergent phosphates discharged by 80% (from 26 000 000 kg to 
5 000 000 kg) per annum. 

In 1973, a national network of regionally based inspectors was formed to more 
efficiently ensure compliance with the regulations. This network has carried out a 
complete national round of sampling and analysis of imported and Canadian manufactured 
jaundry detergents annually since then. 

Over the years the number of detected violations has declined. Those occurring 
have generally been "technical" violations, resulting from a misunderstanding of some 
aspects of the regulations or improper mixing, formulation or clean-up procedures which 
result in the production of small batches of product which exceed the 2.2% limit by 
fractional amounts. To date, all such problems have been rectified without resorting to 
formal prosecution and it should be noted that the largest manufacturers and importers 
of the nationally advertised laundry detergents, which account for the bulk of the 
retail Canadian sales, have not been.involved in these incidents. 

As in past years, the 1982 round of sampling and analysis has been completed 
without major problems. Compliance, monitoring, liaison and public information 
activities are continuing. 

The reduction of phosphorus in laundry detergents has contributed to improved 
water quality conditions both by reducing the phosphorus content in the sewage treated 
at municipal facilities, and also in the load from untreated sources. 


PART IV: Public Information Program 


While the number of announcements pertaining to water management programs 
increased during the year, the Flood Damage Reduction Program continued to be the most 
Amportant focus of information activities. The latter program has been designed to 
Increase public awareness of the potential hazards from flood plain development and of 
the ways in which both the public and governments can deal with flood problems. 

Numerous important announcements were made under the national Flood Damage 
teduction Program. One announcement dealt with the signing of the revised 
tanada-Ontario Flood Damage Reduction Agreement on November 5, 1982. Another announced 


the signing of the Canada-Manitoba Ring Dyke Upgrading Agreement on March 10, 1983. 


Other releases, seven in all, dealt with designation of flood risk areas in Quebec 
(L'Assomption River, May 1982 and Saint Francois, October 1982); Ontario (White River, 
August 1982 and Toronto, December 1982); New Brunswick (Sussex, September 1982 and 
Keswick, March 1983) and Manitoba (La Salle, Sanford and Starbuck, November 1982). 

Two announcements were made during the year to highlight new or renewed 
federal-provincial agreements. On July 12, 1982, an announcement was made when the 
Canada-Ontario Great Lakes Water Quality Agreement was renewed for a further three 
years, while on March 10, 1983, a new agreement was announced for the Canada-Manitoba 
program to study mercury in the Churchill River Diversion System. 

Three releases were issued during the year to announce the completion of 
important water management reports including the Ottawa River Water Quality Report in 
October 1982, the Okanagan Implementation Report in January 1983, and the Prairie 
Provinces Water Board's Water Demand Study Report in February 1983. 

An “open house" was held at the Canada Centre for Inland Waters in April 1982. 
The event was highly successful with attendance in excess of 20 000 persons. 

The 1981-82 Canada Water Year Book, the fifth in the series on freshwater 
resources in Canada, was released in March 1983. 

A brochure for use with the Canada-Ontario Flood Damage Program was published 
in both official languages. Entitled "A New Approach to an Old Problem", the brochure 
was widely distributed in Ontario by the FDR Program Committees and local Conservation 
Authorities. 


TABLE 5 - CURRENT AND PROJECTED RELEASE DATES OF FINAL REPORTS 
ARISING FROM CANADA WATER ACT STUDIES 


Report 1982-83 1983-84 and Later 
Okanagan Basin Implementation February 1983 


Prairie Provinces Water Board 


Water Demand Study Report February 1983 
Ottawa River Water Quality Report October 1982 
English-Wabigoon Mercury Study Report Tate 1983 
Yukon River Basin Study Report late 1984 


Available upon request from: Director, Water Planning and Management Branch, Inland 
Waters Directorate, Department of the Environment, Ottawa, Ontario, KIA OE7, except for 
the Water Demand Study Report for which there is a charge and which must be ordered from 
R.B. Godwin, Executive Director, Prairie Provinces Water Board, 306-1901 Victoria 
Avenue, Regina, Saskatchewan, S4P 3R4. 
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REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


1. WATER QUANTITY SURVEY AGREEMENTS 


Objective: To maintain a viable and efficient national water quantity 
survey network and to give recognition to joint federal and 
provincial responsibilities in this activity. 


Duration of Agreement: Agreements between Canada and each province were signed in 
1975 and letters were exchanged between the Department of 


Environment (DOE) and the Department of Indian and Northern 
Affairs (DINA) agreeing to joint survey operations in the 
territories. The programs are continuous but there is a 
provision in each agreement for termination on 18 months written 
notice. 


Participants: CANADA. «. s< Department of the Environment, and the Department 
of Indian and Northern Affairs representing the Yukon 
and Northwest Territories. 
ALL PROVINCES 


Arrangements: This is a shared-cost program, with the federal government 
carrying out field and office procedures and invoicing the 
provinces quarterly. An exception is Quebec which operates its 
own program and invoices the federal government quarterly except 
for international and navigable waters, and waters crossing 
federal land in Quebec, which are surveyed by the federal 
government. DINA transfers funds annually to DOE for the 
territories' share of costs. 


Funding: 1982-83 (provisional costs) 
Total Program Costs $18 868 000 
Total Recovered from Provinces 3 674 000 
Total Paid to Quebec by Canada 887 000 


Total Program Costs are the expenditures required to conduct the 
National Water Management Data Program. 


The Total Recovered from Provinces is the amount reimbursed by 
the provinces, except Quebec, to Canada. These costs are 
determined according to schedules specified in the Agreement. 


The Total Paid to Quebec by Canada is the amount paid by Canada 
to the Province of Quebec for operating stations of federal 
interest in that province. These costs are also determined 
according to schedules specified in the Agreement. 


Status: Coordinating Committees, established for each province, convene 
at least annually but normally more frequently to review the 
water quantity survey networks and to determine annual cost 


sharing. 
a Prairie Provinces Water Board 
Objective: The equitable apportionment of interprovincial prairie waters 


flowing eastward. The agreement ensures one half the natural 

eastward flow of waters arising in or flowing through Alberta 

for Saskatchewan, and one half the eastward flow arising in or 
flowing through Saskatchewan for Manitoba. 
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Duration of Agreement: Continuous since October 30, 1969. 


Participants and Funding: CANADA 
ALBERTA 
MANITOBA 
SASKATCHEWAN 


Arrangement: 


(Funding to be borne one-half by Canada and one-sixth by each of 
the provinces. ) 


Schedule C of the Agreement provides for the reconstitution of 
the Prairie Provinces Water Board whose responsibility is to 
Oversee and report on apportionment of waters flowing from one 
province into another province; to take under consideration 
comprehensive planning, water quality management and other 
management problems referred to it by the entities concerned; to 
recommend appropriate action to investigate such matters; and to 
submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces 
Water Board, its five Committees, and its Secretariat. 


The Board's Committee on hydrology has recommended procedures 
for the determination of natural flow and streamflow forecasting 
for five major interprovincial basins in the area. Natural 
flows are now being calculated on an annual basis for each of 
these five drainage basins. Similar natural flow reports are 
being prepared for other basins crossing provincial boundaries. 
The Committee also has prepared a report for the Board that 
describes the mechanisms required to administer the 1969 
Apportionment Agreement and is preparing similar reports on the 
apportionment implications of westward flowing streams and 
westward flowing tributaries of eastward flowing streams. 


At the request of the Board, the Water Quality Branch of 
Environment Canada reports monthly on water quality at eleven 
monitoring sites. These stations are part of the basic 
long-term network proposed by the Board to monitor water quality 
in the prairie provinces. The Board's Committee on Water 
Quality is now preparing site specific water quality 
requirements for the eleven stations starting with the Beaver 
River at the Alberta-Saskatchewan boundary. The Committee, 
under the direction of the Board, also has established a task 
force on analytical methodology to provide a means of 
coordinating water quality laboratory results for the prairie 
provinces. It also has prepared a draft report suggesting 
administrative procedures that could be used in defining, 
monitoring and administering the water quality requirements. 


The Board, in 1978, undertook a study to report on historic and 
current water uses in the three prairie provinces. That report 
entitled "Water Demand Study - Historical and Current Water Uses 
in the Saskatchewan-Nelson Basin" was jointly released on 
February 10, 1983 by the five ministers responsible for the 
Board. It consists of a main report and seven appendices and 
makes recommendations that are designed to establish and 
maintain an ongoing data base of water use information for the 
Saskatchewan-Nelson basin. This information could be used by 
future researchers either on a basin wide or sub-basin basis to 
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do further water resource studies in the Saskatchewan-Nelson 
basin. 


The Board's Committee on Interjurisdictional Agreements 
Administration has completed a study of the implications of 
interprovincial apportionment of water on Battle, Lodge, and 
Middle Creeks, three streams that flow from Alberta to 
Saskatchewan and then to the United States. The report, along 
with recommendations, was completed in the spring of 1981 and, 
after review by the Board, was forwarded to the Board's member 
agencies. 


The Board established a Committee on Ground Water in the fall of 
1980. The Committee plans to establish commonly accepted 
cross-sections or profiles to describe ground water conditions 
at interprovincial boundaries. The first step in this procedure 
is to establish and maintain a bibliography of ground water 
reports and data related to interprovincial ground water 
evaluations. This will be done by placing such reports on 
WATDOC, a federal information storage and retrieval database. 


The Board also evaluates the effects that proposed projects 
might have on streamflow in downstream provinces. The results 
of these evaluations are reported to the respective ministers. 


OTTAWA RIVER REGULATION PLANNING BOARD 


Objective: To plan and recommend criteria for regulating the Ottawa River, 
taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and 
recreation. 

Duration of Agreement: Continuous since March 1983 


Participants: 


Prior Action: 


Arrangement: 


CANADA (3 members) 
ONTARIO (2 members) 
QUEBEC (2 members) 


Canada assumes responsibility for financing the cost of the 
Agreement up to $450 000 annually, of which Ontario and Quebec 
will contribute up to $112 500 each. 


As a result of recommendations made following a study of 
flooding in the Montreal region in 1976, a Canada-Ontario-Quebec 
Ottawa River Regulation Planning Committee was established in 
1977 by an exchange of letters between the federal minister of 
the Environment, the Quebec minister of the Environment and the 
Ontario minister of Natural Resources. The final report of the 
Planning Committee was submitted in December 1980 recommending 
that a tripartite regulation agreement be negotiated. 
Negotiations then followed, culminating in the signing on 

March 2, 1983 of a Canada-Ontario-Quebec Agreement Respecting 
Ottawa River Basin Regulation. 


The Ottawa River Regulation Planning Board will administer the 
agreement. It will also formulate and review regulation 
policies and criteria leading to integrated management of the 
principal reservoirs. 
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A regulating committee, composed of operators of the principal 
reservoirs, 1s responsible for ongoing operation of the 
reservoirs, within the guidelines established by the Board. 


Status: A secretariat is being established within Environment Canada to 
act as the excecutive arm of the Board. 


During the spring flood period (March 1 - May 30), forecasts on 
a real-time basis are being provided daily for the principal 
reservoirs in the Ottawa River basin and at selected points 
where flooding takes place. 


The regulation planning mathematical model is being operated on 
a real-time basis and ready for testing of alternative storage 
operations. Additional storage and diversion opportunities will 
also be analyzed. 


OTTAWA RIVER WATER QUALITY COORDINATING COMMITTEE 
Objective: To review and modify the proposed monitoring plan and oversee 


its implementation; to undertake or recommend special studies as 
needed; and to recommend water quality objectives for the river. 


Duration of Agreement: Continuous from 1983 
Participants: CANADA 
QUEBEC 
ONTARIO 
Prior Action: A Technical Work Group on Water Quality in the Ottawa River was 


formed in 1980 to study problems related to bacteria and toxic 
substances in the Ottawa River basin; to identify quantities and 
sources of nutrients, and to evaluate the importance of 
agriculture and other diffuse sources of phosphorus. It was 
hindered from carrying out its mandate by gaps in the data 
available and, in its report of October 1981, recommended the 
establishment of a committee to coordinate monitoring, and 
proposed a monitoring plan to obtain the data needed. 


Status: The Coordinating Committee has been set up and arrangements have 
been made for its initial meeting on April 6, 1983. 


MACKENZIE RIVER BASIN COMMITTEE 
Objective: To exchange information on potential water-related developments 


in the basin and to formulate a program of studies to gather 
data on the basin's water and related resources. 


Duration of Agreement: Continuous since 1973. 
Participants: CANADA..... Department of the Environment, Ministry of 


Transport, Department of Indian and Northern Affairs, Yukon 
Territory, and Northwest Territories. 

ALBERTA 

BRITISH COLUMBIA 

SASKATCHEWAN 


Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was 
established in 1973 and reconstituted as the Mackenzie River 
Basin Committee in a Memorandum of Understanding between the 
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participating governments in May 1977. In May 1978, a 
$1 600 000 program to study the water and related resources of 
the basin was endorsed. 


The study has been completed and the final report was released 
by the Ministers on February 26, 1982. The main recommendations 
call for early negotiations toward a transboundary water 
management agreement, an expanded network of water data 
stations, follow-up field studies on ice breakup and a major 
study of the Mackenzie Delta. 


Status: The Mackenzie River Basin Committee continued to meet during 
1982-83 to fulfil its liaison responsibilities and to consider 
study designs and budgets associated with future implementation. 


WATER QUALITY MONITORING RELATED TO THE GARRISON DIVERSION PROJECT 


Objective: To establish baseline water quality conditions on the Souris 
River at the International Boundary in both Saskatchewan and 
Manitoba by means of continuous, automatic monitoring equipment. 


Duration of Agreement: Continuous since 1977 
Participants: CANADA 
Status: Two auto-monitors were operated from 1977 to July 1982. 


Evaluation of the data with respect to establishing baseline 
conditions is now being undertaken. The auto-monitors provide a 
great deal of data for a limited number of parameters, 
suggesting the need for additional monitoring activities to 
establish baseline conditions for other parameters. The 
decision to start up the monitors again will be made following 
evaluation of the data. 


NORTH SHORE RIVERS ECOLOGICAL INVENTORIES PROGRAM 
Objective: To conduct joint ecological studies of rivers flowing into the 


St. Lawrence River from its north shore in order to facilitate 
future assessments of ecological impacts from major developments. 


Duration of Agreement: April 1978 to September 1983 (extended) 
Participants and Funding: CANADA. Foo ces eee $1 220 000 

CHERER ss oct oe rs $1 220 000 
Status: Final Reports on studies and geophysical inventories were 


continued during the year under review and the final report of 
the Committee was under preparation. 


LAKE OF THE WOODS CONTROL BOARD 


Objective: To control and regulate certain major waterways in the Winnipeg 
River Drainage basin so as to achieve water flow and level 
conditions that are reasonably acceptable to the various 
interests. 


Duration of Agreement: Continuous since 1912. The Board was formed in 1919 under 


a Dominion Order-in-Council, and was confirmed by federal 
legislation in 1921 and by Ontario legislation in 1922. At that 
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time, jurisdiction of the natural resources of the four western 
provinces was vested in Canada, and therefore the member for 
Canada acted on behalf of Manitoba. Manitoba gained active 
membership in 1958. 


The Board was established under the Lake of the Woods Control 
Board Act and is included here only because of its association 
with other water management programs. 


Participants and Funding: Canada — one member 


Arrangements: 


Ontario - two members 
Manitoba - one member 


Canada pays one-third of the Board's annual operating costs in 
the interest of navigation. The remaining two-thirds is paid by 
Manitoba and Ontario in the proportion of developed hydropower 
head in the basin in each province. 


The Board fulfills its responsibilities by directing what the 
outflows of Lake of the Woods and Lac Seul (and at times the 
flows diverted from Lake St. Joseph) should be. 


To assist it in making its decisions, the Board has 
traditionally maintained a full-time engineering support group 
in Ottawa within the Inland Waters Directorate of Environment 
Canada. This group was formally established as the Board's 
Secretariat with the signing of a Memorandum of Understanding in 
1981. 


To ensure two-way communications with interests within the 
basin, the Board has recognized a number of specific interest 
groups, each of which has appointed a representative to the 
Board. Groups represented include hydropower utilities, pulp 
and paper industries, native people, cottage owners and tourist 
outfitters. 


The Board holds public meetings each year in the basin to 
provide detailed information to the public and to obtain 
feedback on the effects of levels and flows. Also, the Board 
maintains a phone-in information service to ensure that the 
public has ready access to information on current conditions in 
the basin. 


Since the Lake of the Woods is an international boundary water, 
the federal member of the Board serves as Member for Canada on 
the International Control Boards for Rainy Lake and Lake of the 
Woods, to ensure coordination with the United States. 


The Board has a program under way designed to computerize its 
current methodologies and to introduce new mathematical 
modelling activities to assist it in its deliberations. A 
brochure was prepared to inform interested persons in the basin 
about the area in question, its history, and how it 1s being 
managed. 
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WATER MANAGEMENT PROGRAMS 
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WINTER RIVER BASIN 


Objective: To carry out preliminary data acquisition and assessment of the 
aquifer hydraulics of the basin. This work will form the basis 


of subsequent studies to determine the reliability of the 
existing water supply system for Charlottetown. 


Duration of Agreement: Continuous since 1977. 
Participants: CANADA 


PRINCE EDWARD ISLAND 
CITY OF CHARLOTTETOWN 


Status: Preplanning studies have been completed and a proposal for a 
$250 000 basin planning study has been developed. Funding is 
being sought from federal, provincial and local agencies. 


FRASER RIVER ESTUARY - PHASE II 


Objective: To develop a Management Plan for the Fraser River Estuary. 
Duration of Agreement: October 1, 1979 to March 31, 1982 (extended). 
Participants and Funding: CANADA wepraticunive owen $290 000 

BRITISH COLUMBIAs< = cx $290 000 


During 1981-82, the level of funding was raised to $580 000 from 
$300 000 ($150 000 each). 


Prior Action: In February 1977, the federal and British Columbia Environment 
Ministers authorized a preliminary assessment of the need for 
this study (Phase I). In August 1978, a Federal-Provincial 
Steering Committee issued several reports describing the 
characteristics and prospects of the area and laying out 
existing policies and practices governing utilization of the 
estuary. A summary report contained several proposals for the 
development of a management plan for the estuary. 


Status: Field work has been completed and a final report was distributed 
in 1982. Review of the study's proposals is now under way 
involving government agencies, industry and the public. This is 
expected to result in an implementation strategy for the 
management program. A report from the Federal/Provincial Review 
Committee is expected in 1983. 


YUKON RIVER BASIN 


Objective: To undertake studies leading to the formulation of a planning 
framework under which potential development alternatives in the 
basin may be evaluated. 


Duration of Agreement: November 1980 to December 31, 1983 


Participants and Funding: CANADA..... Dept. of the Environment....-$1 100 000 
Dept. of Indian and 


Northern Aff attSce.loecnnne-. $ 880 000 

BRI TESHoCOLUMEPA sc. anata ee ea: $ 110 000 
YURDRSTERR TORY. tae ea mtea ree iete ae $ 110 000 
$2 200 000 


Prior Action: 


Status: 


Preplanning activities were completed and the Preplanning Task 
Force's report was submitted in September 1979. The report 
identified new resource development initiatives in the fields of 
energy, transportation, mining and recreation, and outlined 
decisions and studies required to assess alternative uses of 
water, conflicts and associated impacts. 


A three year Canada-British Columbia-Yukon study agreement was 
signed in November 1980. Representatives of the governments 
were nominated to a four-member Yukon River Basin Committee and, 
in September 1981, a Study Director was hired and a study office 
established in Whitehorse. With support from a Technical 
Advisory Group and associated Work Groups, projects were 
initiated in the wildlife and fisheries programs as well as for 
the socio-economic analysis of the Basin's economy. 


Work continued on activities initiated in the 1981/82 fiscal 
year. These included furbearers and moose inventories in the 
wildlife program and studies on the development of 
socio-economic data for the basin. New projects initiated 
included the tagging and radio-tracking of adult salmon, a study 
on sediment effects on graylings and stream habitat inventory in 
the Mayo and Atlin Placer Mining Districts and studies on 
waterfowl/raptors and waterfowl spring staging. 


Work commenced on projects within the hydrology program. A 
study of ice break-up and ice-jamming processes on the Yukon 
River began in Spring 1982 and will cover two field seasons. 
Also, a computer model was being developed to simulate 
discharges in the Yukon River. A basin-wide water quality 
network was initiated and will operate for 14 months to describe 
water quality in the basins. In conjunction with the water 
quality program, a study of dissolved oxygen content in the 
ice-covered rivers was initiated. 


Work commenced on a number of energy related studies for the 
basin. A study to describe the placer industry in the basin was 
completed. An information officer was hired and an information 
exchange program initiated. A community tour was conducted to 
encourage public involvement in the basin study. 


Overall program expenditures for 1982-83 fiscal year were 
approximately $1 000 000. At the end of March 1983, the Yukon 
River Basin Committee was in the process of seeking a nine-month 
extension to the agreement to enable it to complete the studies 
under way and prepare its final report. 


4. WABIGOON-ENGLISH MERCURY CONTAMINATION STUDY 


Objective: To evaluate methods to reduce high mercury levels in the 
English-Wabigoon river system in northeastern Ontario. (Work 
under the agreement focussed on ways in which mercury travels, 
or is deposited and retained within the river system, as well as 
methods to reduce the adsorption of mercury by fish and other 
water life.) 

Duration of Agreement: June 1978 to June 1980 (extended) 


c) 


Participants and Funding: CANADA Res eee $150 000 
ONTARI ORE Seer $150 000 


Both governments also agreed to undertake related studies 
outside the agreement, including engineering and economic 
evaluation of measures selected to reduce mercury contamination, 
a shoreline study to determine potential sources of clay and a 
cost estimate for the construction of a dam to raise the level 
of Clay Lake. 


Status: Field studies to determine the dynamics of transport, 
deposition, and retention of mercury in the Wabigoon-English 
system have been completed. A number of amelioration techniques 
have been proposed and reviewed. An interim report on the first 
year's work was released in July 1980 and the final report is 
scheduled for release late in 1983. 


WATERFORD RIVER BASIN 


Objective: To examine the effects of urbanization on the water resources of 
the basin, and to develop criteria for urban development which 
minimize impacts. 


Duration of Agreement: 1980-1985 
Participants: CANADA 
NEWFOUNDLAND 
Status: Agreement to proceed with this study was arranged through an 


exchange of letters between Environment Canada and the 
Newfoundland Department of Consumer Affairs and Environment 
early in 1980. Steering and Technical Committees have been 
formed to administer the program and data collection is ongoing; 
models have been selected for use in describing and identifying 
the urbanization impacts on streamflow and water quality; a 
fully urbanized catch basin has been instrumented for model 
calibration in the Newfoundland environment; and maps have been 
prepared to show changes in land use. 


OKANAGAN BASIN 


Objective: To implement recommendations arising from the 1969-1974 Okanagan 
Basin Study. 
Duration of Agreement: February 1976 to September 1982 (extended). 
Participants and Funding: CANADA (eee nek Serie ig wae $2 500 000 
BRUETESH} COUMMB TAR. 2 niteas $2 500 000 


Canada Mortgage and Housing Corporation loans and grants of 
approximately $5.5 million also have been made available for 
construction of waste treatment facilities. 


Status: This program was completed in September 1982. The final report 
and summary reports were released in February 1983. 


Major construction works under the program included upgrading of 
the Okanagan Flood Control system, lowering of intakes on the 
Okanagan River, modifications to the Kelowna floating bridge and 
construction of a new outlet control structure for Kalamalka 
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QU'APPELLE BASIN 


Lake. These projects were directly funded by the Implementation 
Program. 


During the Implementation Program development of waste treatment 
facilities in the basin continued. This included expansion of 
the facilities in Vernon and Penticton and development of new 
systems for Kelowna and Osoyoos. Development of these 
facilities was partially funded through CMHC grants and loans. 
Plans for waste treatment systems in other areas of the basin 
have been developed. 


A review of the framework plan was carried out in the final 

two years of the Implementation Program in order to develop an 
ongoing water management program. The review of the framework 
plan included public feedback, economic projections and analysis 
of results of water quality and water quantity monitoring. It 
was concluded that, with proper management, all present and 
future water resource needs in the Okanagan basin could be met. 


The final and summary reports outline 25 recommendations 
comprising the ongoing plan for management of the water resource 
in the Okanagan basin. The Implementation Board recommended 
that British Columbia, through its Ministry of Environment, be 
responsible for the management functions outlined in the plan. 


Objective: To implement recommendations arising from the 1970-1972 
Qu'Appelle Basin Study. 

Duration of Agreement: April 1974 to March 31, 1984. 

Participants and Funding: CRB als holes c oes oe $18 000 000 

DA ORALCHEMANS «us» pours eetee $15 700 000 

An additional $2 000 000 is available on a loan basis from 
Saskatchewan. CMHC funding infrastructure changes have 
decreased the loan of $8 400 000 anticipated in the Agreement to 
about $2 700 000. 
In 1981, Treasury Board approved an amendment to the Agreement 
which allows transfer of funds within the program without 
affecting total program funding. 

Status The Department of Regional Economic Expansion is acting as the 


project coordinator. 


Nutrient monitoring has been ongoing since 1980 in an effort to 
quantify loadings to and from the Fishing Lakes. Status reports 
for these data are prepared annually. This activity will be 
terminated in the summer of 1983 to allow time for preparing a 
final report. Other studies in the basin are assessing nutrient 
and contaminant speciation and bio-availability and the effects 
of toxic substances and eutrophication on the biological 
community of the lakes. 


The Qu'Appelle Valley Management Board established by the 
Agreement continues to oversee work on the implementation 
programs within the Environmental Improvement and Management, 
Tourism and Recreation Development, and Implementation sectors. 
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Projects completed include flood control works for Regina, 
Lumsden, Tantallon and Moose Jaw, and Phase I of the Regina 
tertiary sewage treatment plant and the Land Use Planning and 
Development Controls Program. Phase II, sludge handling 
alternatives, is still in the investigative stage. 


The Moose Jaw Flood Protection and the Livestock Pollution 
Control programs are in the implementation stage. The Flood 
Prone Land Purchase Program has essentially met its objectives 
and is currently halted while undergoing review. 


Some upstream works to increase the conveyance capacity of the 
Qu'Appelle River have been completed. Downstream projects are 
in abeyance pending negotiations with Indian bands and a 
consultant study of overall conveyance effects. 


Tourism and recreation development strategies in the form of 
Master Plans have been prepared for the Qu'Appelle Valley. 
Construction has begun on various fisheries and wildlife 
developments. A number of commercial developments have received 
funding under the incentives and loans programs. The public 
involvement program is well under way. 


LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: 


To provide protection from flooding of land in the lower reaches 
of the Fraser River Valley and other areas upstream by 
rehabilitating existing dykes, constructing new dykes, 
increasing river bank protection, and improving internal 
drainage facilities. 


Duration of Agreement: 1968 to March 31, 1984 (extended). 
Participants and Funding: CANADAss2 ike cites te 50% 
BRITISH COLUMBIA....... 50% 


Status: 


(Local authorities are responsible for providing construction 
and access right-of-way.) 


In 1974, the federal government increased its contribution to 
the Flood Control Program and Storage Studies from $18 000 000 
to $30 500 000 and British Columbia agreed to increase its share 
by the same amount. In fiscal year 1976-77, both parties agreed 
to a further increase in funding and to extend the expiry date. 
The present funding level is $60 000 000 for each party, and the 
Agreement now extends to March 31, 1984. A further extension to 
December 31, 1986 with no additional funding, is under 
consideration. 


Construction has been completed at Kent, Matsqui, Surrey 
(Serpentine-Nicomek] Dams), New Westminster, Coquitlam, Kamloops 
and Surrey (South Westminster), is approaching completion in 
Richmond and is well advanced in Delta and Pitt Meadows. 
Construction continued in Abbotsford and at Vedder River but is 
temporarily suspended in Chilliwhack. Estimated expenditures 
under the program to March 31, 1983 are $98 200 000. The 
current annual funding rate is $4 000 000 from each government. 
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9. CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: 


To renew and strengthen cooperation between Canada and Ontario 
in meeting the obligations under the revised 1978 Canada-U.S. 
Agreement and to provide for cost-sharing of specific programs 
which the province will undertake with the federal government in 
meeting these obligations. 


Duration of Agreement: August 1971 to March 31, 1985; agreement renewed 


jin 1976 and 1982 


An initial agreement from August 1971 to December 31, 1975 
authorized $3 million for feasibility studies and joint sewage 
treatment technology and urban drainage research. Loans 
totalling $250 million for sewage treatment facilities from CMHC 
and the Ontario Government were also called for in the initial 
agreement. (Funding for municipal sewage treatment between 1976 
and the signing of the new agreement in 1982 was the subject of 
a separate agreement with CMHC under the National Housing Act.) 


The agreement was renewed in March 1976, retroactive to 

] January 1976, as a basis for establishing joint water quality 
objectives, and to serve to coordinate and implement federal and 
provincial input to Canadian responsibilities under the 
international agreement, and to conduct research. This 
agreement expired on March 31, 1980 but, because a revised 
agreement was then under negotiation, the 1976 agreement was 
extended to March 31, 1982, through exchanges of letters between 
ministers. 


The agreement was renewed again in July 1982, retroactive to 
April 1, 1982. 


Participants and Funding: CANADA 


ONTARIO 


The participants each pay half the cost associated with the 
research and surveillance programs. For each fiscal year, the 
total amount payable by Canada shall not exceed an amount to be 
agreed upon between Canada and Ontario, taking into account: 


(a) the recommendations made by the International Joint 
Commission respecting surveillance of the whole of the 
boundary waters; 

(b) the decisions taken, as a result of such recommendations, 
by the parties to the Canada-U.S. Agreement with respect to 
such surveillance; 

(c) the recommendations of the Board of Review. 


The federal share in fiscal year 1982-83 was set so as to not 
exceed $1 200 000 and was entirely allocated to surveillance and 
information programs. 


A further $65 million is being made available to Ontario for the 
period 1982-1985 to assist in the completion of municipal 
sewerage facilities construction to meet the requirements of the 
Canada-U.S. Agreement. This extra funding was formalized under 
the 1982 Canada-Ontario Agreement. 
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The principle of work-sharing was introduced into the new 
agreement to effect better coordination of federal-provincial 
activities to meet program requirements of the international 
agreement. 


In February 1981, a joint Canada-U.S. team of scientists began a 
comprehensive investigation of toxic chemicals in the Niagara 
River. This joint investigation will make recommendations as to 
what should be done to reduce or remove the contamination and to 
monitor the effectiveness of clean-up programs. A non-technical 
interim report on this joint investigation was released to the 
public in February 1983. 


The 1980-81 and 1981-82 Annual Reports of the Review Board for 
the Agreement were submitted to the respective parties to the 
Agreement. 


Because, as already noted, the Canada-Ontario Agreement is being 
undertaken to provide a basis for implementing the Canada-uU.S. 
Agreement on Great Lakes Water Quality, a brief outline of 
activities under the latter agreement is also provided. 


CANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: To improve the quality of the water in the areas of the Great 
Lakes now suffering from pollution; to ensure that Great Lakes 
water quality will be protected in the future; and to restore 
and maintain the chemical, physical and biological integrity of 
the waters of the Great Lakes Basin Ecosystem. 

Duration of Agreement: Continuous since April 1972; revised Agreement 


Participants: 


Commitment: 


Arrangement: 


signed November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as 
an ecosystem is explicitly recognized in the new Agreement. 
Numerical water quality objectives for some 40 compounds have 
been specified. Approximately 99 percent of the sewered 
population on the Canadian side of the basin is now served by 
adequate municipal wastewater treatment facilities. Programs to 
control and prevent pollution from industrial sources entering 
the Great Lakes System have been designated and are being 
implemented. A commitment has been made to eliminate the 
discharge of toxic substances into the Great Lakes. New interim 
phosphorus loading targets, defined for each lake, are designed 
to achieve desirable levels of water quality. Binational 
negotiations are in progress to ratify the loading targets and 
reach agreement on Canadian and U.S. programs to meet these 
targets. 


The International Joint Commission was given primary 
responsibility for overseeing implementation of this 
international water quality Agreement. The Commission has 
established a number of Boards and Committees to carry out the 
various provisions of the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, 
Assessment, and Special Projects (including toxics, 
eutrophication, health hazards, etc.). 
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10. SOURIS BASIN 


Objective: 


Participants: 


Prior Action: 


Canada continued negotiations with the U.S. on the Annex III 
Supplement on Phosphorus Reductions. Both Canada and Ontario 
joined recently with the United States in acceptance (at the 
officials level) of a text of a supplement to Annex III which 
provides for confirmation of the target loads and makes 
provisions for new targets and schedules to achieve these goals. 


In November 1982, the Water Quality Board submitted its report 
to the IJC under the terms of the 1978 Canada-U.S. Great Lakes 
Water Quality Agreement. This report focussed on the 
environmental quality of the Great Lakes Basin Ecosystem. In 
particular, the report focussed on the 18 Class "A" areas of 
concern identified by the Board and the adequacy of existing 
remedial programs in addressing the pollution issues identified 
in the areas. 


Under the surveillance program ten intensive surveillance 
cruises of Lake Ontario were carried out as part of the second 
year of a two-year intensive study of Lake Ontario. A total of 
94 sampling points on the lake were sampled during each cruise. 
Daily sampling at Niagara-on-the-Lake and at Wolfe Island in the 
St. Lawrence River, were completed. 


To implement the framework plan for the management of the water 
and related resources of the basin arising from the 1974-1978 
Souris Basin Study. 


CANADA 
SASKATCHEWAN 
MANITOBA 


The Souris River Basin Board report, containing a main report 
and nine supplements, was jointly released by Canada, 
Saskatchewan and Manitoba on August 25, 1978. An Advisory 
Committee on Implementation of the Joint Canada-Manitoba- 
Saskatchewan Consultative Committees, and a Souris River Study 
Implementation Working Group were established. 


The Advisory Committee on Implementation suggested that the 
majority of the recommendations could be undertaken under 
existing federal programs, provincial programs, federal- 
provincial agreements and proposed federal-provincial 
agreements. A number of recommendations have been covered under 
the Canada-Saskatchewan Interim Subsidiary Agreement on Water 
(SAW) and the Canada-Manitoba Interim Agreement on Water. These 
agreements will expire on March 31, 1984. In the Saskatchewan 
portion of the basin, the problem of flooding 1s covered under 
the SAW agreement whereas, in Manitoba, flooding comes under the 
Flood Damage Reduction Agreement. 


11. MERCURY IN THE CHURCHILL RIVER DIVERSION SYSTEM 


Objective: 


To determine the degree to which mercury is present in the 
Churchill River Diversion system and to identify sources; to 
study pathways and mechanisms by which mercury moves from water 
to fish and wildlife through the food chain; to monitor the 
concentration of mercury in aquatic plants and fish and compare 
it with available data on the presence of mercury in people 
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living in this area and; where possible, suggest remedies to 
local mercury problems and means of predicting future 
occurrences of mercury contamination. 


Duration of Agreement: March 1983 to December 1986 
Participants and Funding: CANADA $380 000 
MANITOBA $380 000 


Background: 


This study arose from concern over increased levels of mercury 
in fish along the diversion route. Area soils and mineral 
deposits contain background levels of inorganic mercury, which 
may have been released when the area was flooded. This problem 
was first addressed under the Northern Flood Agreement that the 
Department of Indian and Northern Affairs negotiated on behalf 
of Canada in 1977-78 between Canada, the Province, Manitoba 
Hydro and the Northern Flood committee (a collectivity of 
various Indian lands). An arbitrator, appointed in March 1980 
under the terms of the Northern Flood Agreement, to arbitrate 
claims from any of the four parties concerned, identified the 
mercury agreement as a priority federal-provincial 
responsibility. 


The agreement committing the two governments to a joint 
scientific study was signed on March 10, 1983. A steering 
committee composed of two federal and two provincial members was 
established and initiation of the joint study was undertaken. 


FLOOD DAMAGE REDUCTION PROGRAM 


FLOOD MANAGEMENT - MARSH CREEK, N.B. 


Objective: To reduce the damage from floods in the Marsh Creek Watershed 
through acquisition of lands, construction of a flood control 
reservoir, channel improvements, excavations and changes in 
structures. 

Duration of Agreement: September 1977 to March 1984 (extended). 

Participants and Funding: GANAUA Gea cides cs ees $670 000 


Prior Action: 


Status: 


NEW BRUNSWICK. 2.4.56 .< $670 000 
CITY OF SAINT JOHN....$670 000 


Studies conducted under the Canada-New Brunswick General 
Agreement Respecting Flood Damage Reduction contained 
recommendations for appropriate measures to reduce flood damages 
in the watershed. 


Work is proceeding under the agreement. All reservoir and 


channelization work, as well as reconstruction of Marsh Bridge, 
has been completed. Indications are that expropriation of the 
forebay may not take place. Alternative approaches have been, 
and continue to be, explored. . 


FLOOD DAMAGE REDUCTION WORK AND DYKES - MONTREAL REGION 


Objective: 


To plan and construct dykes to prevent flood damage in the 
municipalities of Pointe-Calumet, Sainte-Marthe-sur-le-Lac, 
Roxboro, Pierrefonds and Chdteauguay; and to determine the 
feasibility of enlarging the storage capacity in the upper 
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Ottawa River basin, and of reducing the maximum flow of Riviére 
des Mille Iles to approximately 700 cubic metres per second by 
means of a control structure. 


Duration of Agreement: June 1981 to March 1984. 
Participants and Funding: CANADAS?<3.3%-468..2 45% 
OBES cs kets eR 55% 


Prior Action: 


Status: 


Under the Agreement Respecting Dykes and Flow Regulation Works 
in the Montreal Region, signed in October 1976, total funding 
was doubled from $5 million to $10 million in October 1977, and 
was increased in March 1980 to $11 556 000. Further funding in 
the amount of $4 500 000 is provided under the new agreement 
signed on June 26, 198). 


Between June 1974 and October 1976, a study was conducted to 
determine the means of reducing the frequency of both flooding 
and extreme low water levels in the Montreal Region water 
bodies. The Committee on Flow Regulation, Montreal Region, 
which conducted the study, submitted an interim report in 1975 
and its final report in October 1976. The first implementation 
agreement was signed in October 1976 on the basis of the 
recommendations in the interim report, because the extensive 
damage caused by floods in 1974 and 1976 in the Montreal Region 
made it important that these recommendations be implemented 
immediately. 


Construction of dykes at Roxboro, Pierrefonds, Pointe-Calumet 
and Chdteauguay was completed while similar work at 
Sainte-Marthe-sur-le-lac was nearing completion. Studies to 
determine the feasibility of a control structure on the Riviére 
des Mille Iles were completed. Following a series of provincial 
public hearings concerning additional storage capacity in the 
Quinze Reservoir, the province has indicated that it does not 
wish to pursue the option of increasing storage in that 
reservoir. 


UPGRADING RING DYKES - RED RIVER VALLEY 


Objective: To increase the level of protection afforded by ring dykes in 
the communities of Rosenort, Morris, St. Adolphe, Dominion City, 
Emerson, St. Jean Baptiste, Latellier and Brunkild. 

Duration: Three years 

Participants and Funding: EARADA. 5 256s $2 025 000 


Prior Action: 


MANITOBA........ $2 475 000 


Between 1967 and 1971 Canada and Manitoba cooperated in the 
construction of dykes around seven Red River basin towns that 
had suffered damages during the 1950 flood and again in 1966. 
Subsequent experience demonstrated, most recently in 1979, that 
the dykes constructed under the 1967 agreement did not provide a 
sufficient margin of safety, nor did they meet the standards of 
the Canada-Manitoba Flood Damage Reduction Agreement signed in 
1976. Thus, a new agreement was signed on March 10, 1983 to 
upgrade the seven ring dykes which were jointly built earlier, 
as well as an eighth dyke, around Brunkild, which had been built 
and fully paid for by Manitoba. 
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Status: 


An agreement was signed on March 10, 1983, and a committee was 
being formed to administer the agreement. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Objective: 


Duration: 


Participants: 


Prior Action: 


To reduce the level of flood damage along the Riviere des Mille 
Iles in Montreal Region. 


Six years. 


CANADA 
QUEBEC 


Studies to determine the feasibility of a flood control 
structure on the Riviere des Mille Iles were conducted under the 
Agreement Respecting Dykes and Flow Regulation Works - Montreal 
Region. 


Negotiations for an Agreement to build a flood control structure 


were completed in 1982 and federal Treasury Board approval was 
received in March 1983. 
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INT RODUCT ION 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for joint 
federal-provincial management of Canada's Water resources. Section 36 of the act requires that a 
report on operations under the Act be laid before Parliament as soon as possible after the end of 
each fiscal year. This, the twelfth annual report, covers operations to March 31, 1984. 


In January 26, 1984, the appointment of an Advisory Committee to conduct an inquiry on 


federal water policies was announced. Highlights of the announcement appear on page 3. 

Up to and including fiscal year 1975-76, Canada Water Act funding was provided on the 
basis of individual projects. In fiscal year 1976-77, Treasury Board established a ceiling on 
expenditures cost-shared with the provinces (for river basin planning and implementation, and 
flood damage reduction) at about an $18 million per year level. Subsequently, budget reductions 
and consequent adjustments to the program have lowered the ceiling for recent years to about 
$11.8 million for federal-provincial agreements under the Canada Water Act. This is in addition 
to funding provided in regular departmental budgets for data collection and research programs. 

Over the past six years water management programs have been evaluated or assessed in 
accordance with guidelines established by the Office of the Comptroller General and other central 
agencies. Program evaluations or similar studies have been completed for programs that account 
for more than 50% of the resource expenditures. Based on the recommendations given in those 
reports, action plans have been proposed that will improve the effectiveness of the programs. As 
part of these plans, 350 data collection platforms are being installed at a rate of 70 per annum 
at remote hydrometric stations, and additional computer facilities are now being used to improve 
data processing and interpretation, with the objective of providing more timely water quantity and 


water quality information required for effective water resource management. 


a 


PROVISIONS OF THE CANADA WATER ACT 


Part I of the Act provides for the establishment of federal-provincial consultative 
arrangements for water resource matters (Section 3); and for cooperative argreements with the 
provinces for the development and implementation of plans for the management of water resources 
(Section 4 - 7). This part also enables the Minister, directly, or in cooperation with any 
provincial government, institution, or person, to conduct research, collect data, and establish 
inventories associated with the water resources. 

Part II envisages federal-provincial management where water quality has become a matter 
of urgent national concern. This part permits the establishment of joint federal-provincial 
incorporated agencies (although existing federal and provincial corporations might alternatively 
be used) to plan and implement approved water quality management programs. 

Part III of the Act provides for regulations banning the manufacture or import for use or 
sale in Canada of any cleaning agent or water conditioner that contains a nutrient in a greater 
concentration than that prescribed by regulations. This is one of the principal means of reducing 
the rate of eutrophication of water bodies. 

Under Part IV are provisions for the general administration of the Act. In addition, it 
provides for inspection and enforcement, and permits the Minister, either directly or in 


cooperation with any government, institution, or person, to undertake public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 


on Federal Water Policy 


Under Section 26 of the Canada Water Act, the federal Minister of the Environment is 
authorized to establish advisory committees for the purpose of advising and assisting him in 
carrying out the purposes and_ provisions of the Act. On January 26, 1984, the 


Honourable Charles Caccia announced that he was using this provision to appoint an Advisory 


Committee whose job would be to conduct an inquiry on federal water policy. In making his 
announcement, Mr. Caccia drew attention to warnings of a coming water crisis comparable to the 
energy crisis of the 1970s unless new water management strategies are mounted. He went on to say 
that one important difference between the energy crisis of the past decade and the water situation 
today is that we have more time to do the homework, as well as the consultation and planning 
necessary to prevent a water crisis. He said that the time is right to explore new ideas, to seek 
consensus about future water needs, and to develop innovative policies which will provide long-term 
solutions for tomorrow's problems. He stressed the need to raise the consciousness of al] 
Canadians about water issues and to involve them in the search for solutions. 

Appointed to the Advisory Committee were Dire Peter Pearse (Chairman), 
Ms. Francoise Bertrand and Mr. James MacLaren. The Committee will study and make recommendations 
within 18 months on the following assignments: 

1) to identify and substantiate the nature of emerging water issues, including the 
interjurisdictional dimensions thereof; 

2) to identify available supplies and future requirements for the conservation, 
development and utilization of water resources so as to ensure the enhancement of 
the health, well-being and prosperity of the people of Canada, including continued 
regional economic growth and the quality of the Canadian environment, together with 
estimates of benefits and costs where possible; 

3) to seek the views of governments and governmental bodies, private citizens, public 
groups, industry and the academic community with regard to such issues as future 
supplies and requirements, and; 

4) to assess the needs for and nature of additional scientific and research expertise 
in water management in Canada. 

The Committee's report is expected to propose specific strategies which the Government of 

Canada could adopt in support of such recommendations. Shortly after their appointment, Committee 
‘members began the preparation of an interim report which will serve to facilitate the preparation 

of briefs by interested individuals and organizations. Meetings with senior federal and provincial 
officials were being scheduled and a preliminary call for submissions was under consideration. 


‘Most of the hearings are expected to take place late in 1984. 


PART I: Comprehensive Water Resource Management 


Federal-Provincial Cooperation 

The Canada Water Act calls for joint consultation between the federal and provincial 
governments in matters related to water resources. Discussed briefly in the following are joint 
programs under the national Flood Damage Reduction Program as well as other projects involving the 
regulation, apportionment, monitoring or survey of water resources, and the preplanning, planning 
or implementation of Water Management Programs. 

Agreements for specific water programs provide for the participating governments to 
contribute funding, information, and expertise in agreed ratios. For ongoing activities such as 
the water quantity survey agreements with each province, cost sharing is in accordance with each 
party's need for the data. For study and planning agreements, it is usual for the federal 
government to meet half the costs and the provincial government(s) the other half. The planning 
studies encompass interprovincial, international or other basins where federal interests are 
important. Cost sharing for implementation is in proportion to federal and _ provincial 


responsibilities and often includes a contribution from local governments. 


Interdepartmental Committee on Water 

The Interdepartmental Committee on Water (ICW) was established in 1968 to promote 
coordination and to advise on all federal water programs. Since then, ICW has actively pursued 
its mandate and, on January 24, 1984 held its 53rd meeting since its inception. 

A total of 21 departments and agencies with an interest in water matters are represented 
on this 2/-member committee. Subcommittees and Working Groups are set up as required. Currently | 
there are five subcommittees whose areas of interest are 1) the Canada-U.S. Great Lakes Water’ 
Quality Agreement, 2) water quality, 3) floods, 4) the preparation of responses to IJC reports and 
5) the coordination of federal activities in the Mackenzie River Basin. 

In addition to the work of these subcommittees, issues or subjects of interest brought to’ 
the attention of ICW over the past year included; the inquiry on federal water policy, a proposed’ 
DFO fisheries habitat management policy, the Qu'Appelle conveyance works, a water treatment plant. 
for Regina and Moose Jaw, the Fraser River estuary management plan, the Canadian Heritage Rivers‘ 
System, soil and water conservation in Western Canada, the English/Wabigoon mercury study, water 


export by tanker, special recovery capital projects in Ontario, and proposed National & Health and 


| 
Federal-Provincial Water Resource Management Programs 
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Table 1 shows a breakdown of current cost-shared federal-provincial water management. 


Welfare drinking water legislation. 


Programs and indicates the stage each has reached. Each of the programs is referred to briefly in, 


the following few pages and described in more detail later in this report. Table 2 is a record of 


the achievements under the Act since its inception in 1970. 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS: Although most federal-provincial 
agreements carry a time limit within which the objectives of the agreement are likely to be 
reached, there are some agreements involving monitoring and survey responsibilities which are 


projected to continue into the foreseeable future without termination. One such program, a new 


one, on a national scale, designed to coordinate both federal and provincial water quality 
surveys, came closer to fruition. 

The federal government has been involved in the collection of water quantity data since 
the late 1800s. In earlier years, hydrometric networks were operated under informal arrangements 
with all provinces except Quebec. The 1922 agreement with Quebec was rescinded in 1964 when the 
Quebec government took responsibility for most of the hydrometric network in that province. 
Beginning in April 1975, uniform cost-sharing Water Quantity Survey Agreements were implemented 
with all provinces and with the Department of Indian and Northern Affairs for the territories. It 
is recognized that water quantity data are essential to water management and, since the costs of 
collecting water data are substantial, the efficiency of data collection programs is enhanced 
Significantly by combining networks and standardizing methodology. These agreements recognize 
that water quantity data may be collected to meet federal needs, provincial needs, or a 
combination of needs. Hence funding for the operation of the networks is provided according to 
each party's needs. The water quantity networks and cost-sharing data are determined annually by 
Federal-Provincial Coordinating Committees. Also, a national meeting of all Federal-Provincial 
Coordinating Committees is convened regularly to review annual progress reports and to discuss any 
concerns arising under the Agreements. During the year, a total of 2824 gauging stations were 
operated under the Agreements in Canada, 2647 by the federal government and 177 by the Province of 
‘Quebec. Data from these stations as well as from 720 stations operated mainly by other provincial 
agencies are contained in the national water data bank - HYDAT; the data bank also contains data 
for another 3700 discontinued stations. Under the terms of the Agreements, Canada is responsible 
for maintaining the computer data base and for publishing the data. All hydrometric data are 
provided free of charge upon request. 

The federal and provincial governments also operate networks for the monitoring of water 
Quality. In March 1982, in response to requests from some provinces, the federal cabinet approved 
@ new program providing for federal-provincial cost sharing agreements for’ water quality 
monitoring networks. Over thenextfew years, Environment Canada will be negotiating water quality 
‘monitoring agreements with interested provinces to provide for sharing of costs, exchange of data 

sand a Canada-wide quality control program. Negotiations with Quebec are complete and discussions 


: 


TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL WATER MANAGEMENT PROGRAMS 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


Under Negotiation New During 1983-84 


Water Quality Surveys 


WATER MANAGEMENT PROGRAMS 


Under Negotiation New During 1983-84 


Winter Basin Planning 


Qu'Appelle Conveyance Special Recovery Capital 
Regina-Moose Jaw Projects in Ontario* 
Filtration Plant* 


FLOOD DAMAGE REDUCTION PROGRAM 


Under Negotiation New During 1983-84 
Initial Agreements with Mille Iles Control Structure 
Alberta, British Amending Agreements with 
Columbia and Yukon Quebec and Newfoundland 
Territory Quebec City Flood Control 
Amending Agreements with Agreement 


Saskatchewan, Ontario 
and Nova Scotia 

Agreement for Flood 
Control on the 
Saint-Frangois River 
in Richmond 

Amendment to Agreement 
to Upgrade Ring Dykes, 
Red River Valley 


* 


Sipe 


Ongoing During 1983-84 


Water Quantity Surveys 

Prairie Provinces Water Board 

Mackenzie River Basin Committee 

Water Quality Monitoring- 
Garrison Diversion 

Lake of the Woods Control Board 

Ottawa River Regulation Planning 
Board 

Ottawa River Water Quality 
Coordinating Committee 


Ongoing During 1983-84 


Fraser Estuary Planning 

Wabigoon-English Mercury 
Contamination Study 

Waterford River Urban 
Hydrology (Planning) Study 

Mercury in Churchill River 
Diversion System 

Yukon River Basin Study 

North Shore (St. Lawrence) 
Ecological Inventories Study 


Qu'Appelle Basin Implementation 

Lower Fraser Valley Flood 
Control 

Canada-Ontario Agreement on 
Great Lakes Water Quality 


Ongoing During 1983-84 


Flood Damage Reduction Works 
and Dykes, Montreal Region 

Initial Agreements with 
New Brunswick, Newfoundland, 
Manitoba and the Northwest 
Territories 

Amending Agreements with 
Ontario, Manitoba and 
New Brunswick 

Upgrading Ring Dykes, Red River 
Valley. 


Special funds were made available to the department for this program. 


TABLE 2 - PROGRAMS OR STUDIES COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 
Qu'Appelle River Basin Planning 


Saskatchewan-Nelson Basin Planning 
Okanagan Basin Planning 


Saint John Basin Planning 


Lake Winnipeg, Churchill and Nelson Rivers Planning 


Great Lakes Shore Damage Survey 


Fraser River Upstream Storage Planning 
Churchill River Basin Planning (Sask.-Man. ) 
Montreal Region Flow Regulation Planning Study 
Peace-Athabasca Delta Implementation 


Northern Ontario Water Resources Planning 
Southeastern New Brunswick Dyking Implementation 
St. Lawrence Water Quality Planning Study 

Souris Basin Planning 

Metropolitan Toronto Flood Control Implementation 


Lower Saskatchewan Basin Preplanning 
Southwestern Ontario Dyking Implementation 
Upper Thames Flood Control Implementation 
Yukon Basin Preplanning 


Ottawa River Regulation Planning Report 


Thompson Basin Preplanning 
Great Lakes Shore Damage Survey Implementation 
Dykes and Flow Regulation Works - Montreal Region 


Mackenzie Basin Planning 
Shubenacadie-Stewiacke Basin Planning 
Ottawa River Water Quality Report 
Okanagan Basin Implementation 


Prairie Provinces Water Board's Water Demand Study 
North Shore (St. Lawrence) Ecological Inventories 


Winter River Preplanning 


Qu'Appelle Basin Implementation 


1972 
1972 


1973 


1974 


1975 
1975 
1975 


1976 
1976 
1976 
1976 


1978 
1978 
1978 
1978 
1978 


1979 
1979 
i977 
1375 


1980 


1981 
198] 
1981 


1982 


1982 
1982 
1982 


1983 
1983 
1983 


1984 


with Alberta, Newfoundland and British Columbia are under way. The agreements are modelled after 
the hydrometric agreements, with financing being provided by each government in proportion to its 
data needs. By 1986-87, if all provinces join the program, the new network is expected to 
incorporate 450 existing stations of federal interest, upwards of 2000 existing stations of 
provincial interest, and about 180 new stations of joint interest. These numbers exclude 
Great Lakes water quality stations which are administered under other agreements. In March 1983, 


Treasury Board approved the resources required to implement the agreements. 
The Prairie Provinces Water Board, a federal-provincial board which administers the 


Prairie Provinces Master Agreement on Apportionment, continued to provide recommendations to 
Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable apportionment of eastward 
flowing interprovincial prairie rivers. During the year, the Board's Committees on Hydrology, 
Water Quality and Groundwater continued to recommend procedures for natural flow determination, 
and streamflow forecasting and apportionment for specific sites and proposed projects. A 
four-year study of historic and current water demands in the three prairie provinces was completed 
in February 1983 and that information is now being updated. The Board also has approved the 
report on Administration of the Apportionment Agreement and the report concerning the 
apportionment to be implemented at the Alberta-Saskatchewan boundary on Battle, Lodge and 
Middle Creeks. The Board is now working towards an improved methodology to use in establishing 
Site-specific water quality requirements at the eleven interprovincial boundaries where the 
quality of water is monitored on a continuing basis. Similarly, the Board's Committees are 
preparing a profile of groundwater protential at the Alberta-Saskatchewan boundary and are 
developing an approach to deal with the interprovincial problems related to upstream drainage. 

The Mackenzie River Basin Committee, with representation from Canada, Alberta, 
Saskatchewan, British Columbia and Yukon and Northwest Territories met twice during the year to 
fulfil its liaison responsibilities and to consider study designs, budgets and agreements 
associated with future implementation of Recommendations 2, 5 and 6, contained in the Mackenzie 
River Basin Study Report of 1982. 

The Ottawa River Regulation Planning Board has a mandate to plan and recommend criteria 
for regulating the Ottawa River, taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and recreation. In 1983-84, the mathematical 
model was operating on a real-time basis during the spring flood’ period to serve as a guide to 
reservoir operations. Additional storage and diversion opportunities also were being analyzed. 

The Ottawa River Water Quality Coordinating Committee was established early in 1983 to be 
responsible for reviewing data needs and for coordinating data collection through a joint 
monitoring program. The setting up of the Coordinating Committee was recommended by the 


Canada-Quebec-Ontario Technical Working Group on Water Quality in the Ottawa River, whose report 


was released in October 1982. 


Work continued on the evaluation of monitors and preliminary interpretation of data 
acquired from the water quality monitoring stations related to the Garrison Diversion Project. 
Discussion with Manitoba has taken place concerning the most appropriate form that future 
monitoring activities at these sites should take. 

The Lake of the Woods Control Board continued to regulate certain waterways in the 
Winnipeg River basin so as to balance the requirements of the various and sometimes conflicting 
interests that depend upon the water in the basin. The Board was established under the Lake of 
the Woods Control Board Act, well before the Canada Water Act was passed, and is described here 
only to complete the picture on federal-provincial water management in Canada. During 1983, the 
Board expanded its real-time gauge network in the basin and continued to move in the direction of 
computerizing its current methodologies and introducing new mathematical modelling activities to 


assist it in its deliberations. 


WATER MANAGEMENT PROGRAMS 

Depending upon the nature of the work being conducted, water management programs can fall 
within any of the three stages - preplanning studies, planning studies or implementation 
activities. During 1983-84, several water management programs were continued, one new program was 
initiated under a work-shared Canada-Prince Edward Island planning agreement to determine the 
reliability of the water supply system in Charlottetown, and the North Shore (St. Lawrence) 
Ecological Inventories study and most of the Canada-Saskatchewan Qu'Appelle implementation program 
were completed. Two other implementation agreements were announced that will see Environment 
Canada coordinate federal contributions to water related programs in Ontario and Saskatchewan; 


however, these two programs are not being funded under the Canada Water Act. 


Preplanning Studies: Preplanning studies normally arise as a result of public representation to 
resolve one or more problems which are perceived at the local level. The preplanning study has 
become the vehicle with which to investigate the concerns expressed, and also to examine briefly 
a1] of the emerging and potential opportunities and problems of the area in question and to make 
recommendations as to the desirability of a longer-term planning study. 

A preplanning study of the Winter River basin (Prince Edward Island) has been undertaken 
since 1977 to determine the reliability and sensitivity of the existing water supply system in 
Charlottetown, Prince Edward Island. This phase was completed in 1983 and a planning study was 
arranged through an exchange of letters. Funding sought from Canada Water Act and MSERD sources 


Was not approved and the study is being completed under a work-shared arrangement. 


Planning Studies: Planning studies generally are directed towards the development or management 
of the water resources for the social betterment and economic growth of the basin or area under 
study. A work-shared study on the Winter River discussed above, was the only new study initiated 
during the year. 

Work was completed on the Canada-Quebec ecological inventories program, initiated in 
1978-79 on rivers flowing into the St. Lawrence River and Gulf from its north shore. This 
program, which covers rivers located to the east of the Manicouagan River basin up to and 
including the Brador River, is intended to facilitate future assessments of ecological impacts 
from major developments along the North Shore. 

A Canada-B.C. Fraser River Estuary Agreement for the development of a Management Plan for 
the Estuary was completed in March 1982. A review of the proposed management plan was carried out 
in 1982-83 to determine an implementation strategy. the implementation strategy for the Estuary's 
Management Plan is under review by both the federal and provincial governments. 

In Yukon Territory, program activities were ongoing in the Yukon River basin under the 
3-year, $2.2 million Canada-British Columbia-Yukon planning agreement which was signed on 
November 24, 1980. Joint studies are being conducted that should lead to the formulation of a 
planning framework under which development alternatives in the basin can be evaluated. The 
Yukon River Basin Committee succeeded in extending the Agreement to September 30, 1984, without 
change in funding, in order to complete the studies under way and prepare reports on the completed 
studies. 

In northwestern Ontario, field studies to assess the viability of methods to deal with 
the problem of mercury in waters and sediments of the English-Wabigoon River system were 
completed. Preparation of both a technical and a Summary Report have been seriously delayed but 
have finally been scheduled for release in June 1984. 

An exchange of correspondence confirmed the start of a Canada-Newfoundland urban 
hydrology study in the Waterford River basin of Newfoundland early in 1980-81. Federal input is 
in the form of work sharing. Field and office work in several project areas is now well advanced 
and most technical reports are scheduled for completion in 1984-85. 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee, which comprises the 
five Indian Bands of Cross Lake, Nelson House, Norway House, Split Lake and York Landing, signed 
the Northern Flood Agreement in December 1977. This Agreement, mnven is not under the Canada 
Water Act, is administered federally by the Department of Indian and Northern Affairs to provide 
compensation for the effects of Nelson River hydro-power developments, seenieeesilg Lake Winnipeg 
regulation and the Churchill River diversion. It also provides an opportunity for renewed 


Economic and social development in the communities. Article 17 of the Agreement commits Canada, 


Manitoba, and Manitoba Hydro to joint action for the implementation of the recommendations of the — 
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Lake Winnipeg, Churchill and Nelson Rivers Study Board Report which deals with ecological concerns 
and to report annually to the Band Councils on progress made. As part of this process, a consent 
order was issued following arbitration proceedings initiated by the Northern Flood Committee in 
1981 that obliged Canada and Manitoba to implement appropriate studies of mercury contamination in 
the diversion system. This resulted in the Canada-Manitoba Canada Water Act Agreement on the 
Study and Monitoring of Mercury in the Churchill River Diversion which expires March 31, 1986 and 
will cost $760,000 shared equally by the two governments. Negotiations are currently in progress 
to ensure that any other obligations by Canada for ecological monitoring and research are being 


met. 


Implementation Programs: One major implementation program initiated in 1975 on the Qu'Appelle 
River in Saskatchewan expired in March 1984 while a separate agreement to increase the carrying 
capacity of the Qu'Appelle River was under negotiation. Also, two federal-provncial agreements 
were announced under which Environment Canada coordinates federal contributions to water 
filtration, distribution and wastewater treatment facilities in Ontario and Saskatchewan, but 
funding for these two agreements falls under legislation other than the Canada Water Act. 

The Qu'Appelle Implementation Programs, which was ongoing from 1975 to implement 
recommendations arising from a comprehensive basin study, expired in March 1984. Projects 
essentially completed include flood control works for Regina, Lumsden, Tantallon, Moose Jaw, and 
several reaches of the Qu'Appelle River, the Regina tertiary sewage treatment plant, the Land Use 
Planning and Development Controls Program and some livestock pollution control projects. 
Completion of the Qu'Appelle River conveyance program to increase channel capacity in several 
‘constricted reaches of the valley is expected to be included under a proposed $4.75 million 
Agreement under negotiation with Saskatchewan. 

In December 1983, a Canada-Ontario agreement was signed under the Special Recovery 
Projects Program authorizing federal contributions over a two-year period for water treatment, 
water delivery and sewage treatment facilities at Niagara Falls ($3 million), Sudbury 
($2.5 million) and Timmins ($3 million). 

Also in December 1983, it was announced that the federal government had approved a 
contribution of up to $5 million for construction of a Granular Activated Carbon water filtration 
plant to improve the water supply to Regina and Moose Jaw, in Saskatchewan. 

The Canada-British Columbia construction program, designed to reduce damages due to 
floods in the lower Fraser Valley of British Columbia, continued during the year. Some 
$107 million of a total joint commitment of $120 million was spent up to the end of March 1984. 

A renewed Canada-Ontario Agreement on Great Lakes Water Quality, retroactive to 


April 1, 1982, and extending to March 31, 1985, was signed on July 12, 1982. This agreement 
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provides for the cost-sharing of research, surveillance and information activities and reflects 
the commitments undertaken by Canada in the 1978 Canada-U.S. Great Lakes Water Quality Agreement. 
It also re-emphasizes the cooperative phosphorus control and Great Lakes surveillance programs 
and, in accordance with the 1978 agreement, outlines programs for dealing with toxic substances 
and hazardous materials in the Great Lakes. The annual federal contribution to cost-shared 
programs continued at a maximum annual rate of $1.2 million. To meet federal responsibilities 


under the 1978 Canada-U.S. Agreement, Canada also is making $65 million available to the province 


for the period 1982-1985 to assist in the completion of municipal sewage treatment facilities in 
the Great Lakes region. On October 16, 1983, Canada and the United States signed a supplement to 


the 1978 Agreement for the purpose of lowering phosphate levels in Great Lakes waters. 


Implementation of a majority of the recommendations arising from the Souris River basin 


study is being undertaken under existing federal programs, provincial programs and 


federal-provincial agreements. In particular, a number of the recommendations associated with 
water supply and flood damage reduction were included in the Canada-Saskatchewan DREE Interim 
Subsidiary Agreement on Water Development for Regional Economic Expansion and Drought Proofing. 
This agreement was extended in 1981-82 for an additional two years to March 31, 1984. However, 
flood damage mitigation funds were not spent because the flood hazard zones were not designated as 


required under the agreement. 


Flood Damage Reduction Program: During 1983-84, this program was actively supported throughout 


most of Canada. 


OBJECTIVE: The Flood Damage Reduction Program follows the cooperative federal-provincial approach 


of the Canada Water Act. Its overall aim is to reduce flood damages. The first step is to 
identify flood risk areas and discourage further flood vulnerable developments in those areas. 
Where existing development warrants it, a second step may be to provide remedial measures. 


When joining the program, the provinces sign a General Agreement and a Mapping Agreement 


(or a combined agreement). The General Agreement outlines the basic approach that will be taken 


to reduce flood damages. The respective governments, and their agencies, agree not to engage in, 


or provide assistance to undertakings vulnerable to flood damage in areas designated as flood risk | 


areas. In such areas, federal disaster assistance will be restricted to structures built before 


designation and, in some circumstances, new structures which are flood proofed. Zoning on the | 


basis of the flood risk is encouraged. 


The Mapping Agreement provides for the flood risk mapping and designation of the areas to 
which the policies in the General Agreement will apply. Forming part of this agreement is a list 


of communities in the province which are to be mapped and specifications to be followed in 
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conducting the hydrotechnical and mapping work. When maps not meeting these specifications are 
available, interim designation may be applied until such time as new maps are prepared. This 
agreement also requires that information pertaining to the designated area be made available to 
governments, zoning authorities, the public and anyone contemplating development in or near these 
areas. Designations to March 31, 1984 are listed in Table 3. 

In some cases existing developments in designated areas will still require protection 
against flood damages and, for this reason, further agreements to study such problems can also be 
negotiated with the provinces. Where benefits exceed costs and where there is a _ national 
interest, federal-provincial agreements may subsequently be reached on implementation action. 
This action could include flood forecasting and warning, flood proofing, works to control flows 
and levels, acquisition of property, easements or land use planning. It should be noted that, in 
examining alternatives, the best choice will be made on the basis of effectiveness, cost, 


associated benefits and environmental impact. This could mean allowing some flooding to occur. 


DURATION: From its beginning, the program was expected to be active for ten years, but an 
Amending Agreement in 1980-81 extended the General Agreement with Manitoba beyond the ten-year 
period. Similar extensions occurred in 1981-82 with the signing of an Amending Agreement with New 
Brunswick and in 1982-83 with the signing of an Amending Agreement with Ontario. In 1983-84 the 
General and Mapping Agreements with Newfoundland, the Mapping Agreement with Quebec and the Flood 
Forecasting Agreement with Manitoba were amended. These latter amendments and negotiations with 


other provinces for similar extensions are discussed in following sections. 
PARTICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


RELATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with flood 
prone areas in Canada were in force when the Flood Damage Reduction Program was launched. These 
include two agreements described elsewhere in this report under the titles: Lower Fraser Valley 


Flood Control Program and Qu'Appelle Basin. 
REPORT ON PROGRESS 


Newf oundland 

est oleitind joined the FDR Program in May 1981 with the signing of General and Mapping 
Agreements. The General Agreement, with a duration of 10 years, binds both parties to the basic 
‘approach and policies of the Flood Damage Reduction Program. The Mapping Agreement provides 


$350,000 (equally shared) to map two flood prone areas (Steady Brook and Stephenville). A 
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TABLE 3 - DESIGNATIONS TO MARCH 31, 1984 UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


NUMBER OF NUMBER OF 
COMMUNITIES PUBLIC INFO. 1 DATE OF 

LOCATION MAPPED MAPS POPULAT ION DESIGNATION 
NOVA SCOTIA 
East River 5 ] 16 916 Feb. 84 
SACK y MIE mIVel 2 eee a. aa Seales Feb. 84 
2 designations 8 2 24 038 
NEW BRUNSWICK 
Fredericton 10 ] 65 000 Feb. 80 
Perth/Andover 2 | 1 900 Feb. 80 
Oromocto to Lower Jemseg 16 1 15 000 Mar. 81 
Lower Fredericton to Lincoln a ] 3 000 Feb. 82 
Sussex 15 ] 5 000 Sept. 82 
Keswick ane eo 1_100 Mar. 83 
6 designations oH 6 91 000 
QUE BEC* 

Montréal Region 38 fs 1 940 000 May 78 
Chaudiere Basin 19 8 50 000 Mar. 79 
Gatineau/Ottawa Rivers 23 i 283 000 Oct 7S 
Upper Richelieu River 2] 1 80 000 Apr. 80 

du Gouffre 4 2 9 000 Apr. 80 
Lower Richelieu River 2] 10 125 000 Nov. 81 f 
Riviere 1'Assomption 12 4 94 000 May 82 r 
Riviere Saint-Francgois 14 6 170 000 Oct. G2 
Riviere Yamaska 1 ple 64 000 June 83 

9 designations 171 90 2 815 000 

ONTARIO 

White River ] ] 1 000 Aug. 82 
Toronto | 24 8 3 000 000 Dec. 82 
Sturgeon River/L ake Nipissing/ 

French River 9 5 63 000 Mar. 83 
Kaministiquia River a Pull 39 000 Aug. 83 + | 
4 designations 36 15 3 103 000 : 
MANIT OBA 
Melita ] ] 1 200 DeCan Wa | 
Wawanesa ] ] 500 Dec. 79 
Winnipeg ] ] 565 000 Feb. 80 
Souris ] ] 1 750 Oct. 80 
Elie 1 1 450 Nov. 80 | 
Brandon ] ] 36 250 Mar. 82 | 
La Salle ] 1 350 Nov. 82 | 
eure 400 Nov. 82 
Starbuck ] ] 225 Nov. 82 
Sra e er 1 1 3 800 May 83 

auphin Pel bul 8 971 Feb. 84 
11 designations ] 1 618 896 
SASKATCHEWAN 
Bape 1 1 9 200 Aug. 80 
Roche Percée 80 pee 50 | 
Moose Jaw i) aa ___ 34 000 Oct. 81 
4 designations Bs! oe 44 550 | 
36 designations 28) 128 6 696 484 
1, Figures are approximate and based on 198] Census data. 
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Table 4 - FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS 


TO March 31, 1984 


Duration Total Cost* 


(years) = (doTTars) 


NEWFOUNDLAND 


Amending Agreement 


General Agreement 12 ] 
Flood Risk Mapping Agreement 7 
Studies Agreement 5 

NOVA SCOTIA 
General Agreement 10 
Flood Risk Mapping Agreement 5 
Studies Agreement 5 

NEW BRUNSWICK 
Amending Agreement = 
General Agreement 15 
Flood Risk Mapping Agreement 10 2 
Studies Agreement 10 
Flood Forecasting Agreement - Saint John River basin 10 ] 
Flood Damage Reduction - Marsh Creek 4.5 2 
Petitcodiac Sea Dykes Agreement 3 months 


QUE BEC 


Amending Agreement = 
Combined General and Flood Risk Mapping Agreement 16 
(mapping 11) 
ner and Flow Regulation Works - Montreal Region Deo 1] 
Studies and Implementation of Dykes and Flow 
Regulation Works - Montreal Region 2 
Quebec city Flood Prevention Agreement Z 
Mille Iles River Agreement 2 


ONTARIO 


Serene Agreement e 
All Inclusive Flood Damage Reduction Agreement 12 


(mapping 7) 


Co —_ 


MANITOBA 


Amending Agreement - 
General Agreement 14 
Flood Risk Mapping Agreement 8 
Studies Agreement 9 
Flood Forecasting 5 
Ring Dyke Upgrading Agreement 3 


SA SKAT CHE WAN 


General Agreement ] 
Flood Hazard Mapping and Studies Agreement (mapping 5 
studies 


NORTHWEST TERRITORIES 


Memorandum of Understanding 2 

Memorandum of Understanding 10 
(mapping 5) 

General Agreement 10 


1978 
1989 
1984 
1989 


* These costs are to be shared equally by the federal and provincial governments except for 


33-1/3% federal, 66-2/3% provincial/local 
45% federal, 55% thehbag at Alpes. 
costs shared equa 

Affairs 
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ly by Environment Canada and the Department of Indian and Northern 


Steering Committee and Technical Committee were appointed and work got under way to implement 
these Agreements. 

An Agreement to amend the General and Mapping Agreements, and a new Studies Agreement, 
were signed on June 12, 1983. The Amending Agreement extends the General Agreement by 2 years to 
1983, changes the status of the pilot Mapping Agreement to that of a regular agreement, extends 
the Mapping Agreement by 5 years to 1988, increases total funding of the Mapping Agreement to 
$1,470,000 (equally shared) and adds nine new areas to Schedule A. The new Studies Agreement has 
total funding of $480,000 (to be shared equally) and a duration of five years. 

Flood risk mapping has been completed for the Stephenville and Steady Brook areas, as has 
the hydrotechnical study for Stephenville. Work under way includes a hydrotechnical study of 
Steady Brook; a hydrotechnical study and topographical mapping of Placentia; ydrotechnical and 
remedial works studies of Badger; and drafting of base map specifications for Badger, Placentia 
and Rushoon. 

A brochure, "Flood Damage Reduction Program", describing the Program in Newfoundland has 


been produced. 


Nova Scotia 

After changes in provincial personnel, Nova Scotia has indicated interest in extending 
the Mapping and Studies Agreements which expired in June 1983. 

Two areas, the Sackville River, Halifax County and the East River, Pictou County were 
designated officially by the Ministers on February 28, 1984. These were the first two 
designations in Nova Scotia. 

The hydrotechnical study for Antigonish has been accepted and the working maps have been 
completed, the hydrotechnical work on the Truro Study is proceeding, and the Mill Brook 


(Kentville) remedial measures study is in the final review process. 


New Brunswick 


Funding in 1983-84 for flood risk mapping was reduced severely due to provincial 
government restraints, but the budget for flood forecasting was not affected significantly. 
Emphasis was on planning and public relations rather than new projects. 


A number of projects were carried out under the CEIC NEED Program with provincial 


assistance in the day-to-day supervision. Cross-sectional surveys were done in Nashwaak and 


Walker Brook (Campbellton). Stage damage work and several critical flood level surveys were 


carried out on the Saint John River from Fredericton to Lower Jemseg, and in Sussex, Norton and — 


Walker Brook. 
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Hydrotechnical work was completed for Walker Brook (Campbellton) and Norton but no new 
mapping was done. 

Expropriation required to implement works under the Marsh Creek Implementation Agreement 
has reached an impasse; works remained unfinished on the Agreement's March 31, 1984 expiry date. 
A flood study is being undertaken to define the current level of flood protection afforded by the 
Agreement, to identify the impacts associated with infilling of the forebay, and to define 
alternatives which should be pursued to fulfill the intent of the implementation agreement. The 
first meeting of the Study Group took place in October 1983 and an initiation meeting was held 


with the consultants, Proctor and Redfern, in January 1984. 


Quebec 

On July 29, 1983 the federal government and the Government of Quebec entered into an 
Agreement Respecting Flood Damage Reduction Along the Saint-Charles and du Berger Rivers Within 
the Limits of the City of Quebec. The Agreement provides $833, 000 for construction of a spillway 
dam and spillway ice control structure in Quebec City. The flood protection works were in place 
and operational, and made it possible to avoid flooding during the second week of December 1983. 
Auxiliary works remain to be completed. 

On August 30, 1983 the two governments signed An Agreement Amending the Agreement 
Ratified on October 4, 1976, Respecting Flood Risk Mapping Applied to Flood Damage Reduction. The 
termination date of the Agreement was extended by six years to September 30, 1992. The 
termination date for the mapping program was extended by five years to September 30, 1987; the 
cost limit under the mapping portion of the Agreement was increased from $5,000,000 to $6,000,000 
to be shared equally, and major additions and deletions were made to Schedule A, the list of 
places to be mapped. 

On December 10, 1983 the two governments entered into an Agreement Respecting Flood 
Damage Reduction on the Mille Iles River. The 3 1/2 year agreement provides $13.1 million for 
construction of a flood control structure on the Mille Iles River at Montreal. The Steering 
Committee has been appointed and has held two meetings. 

The lower reaches of the des Prairies and des Mille Iles Rivers in the Montreal area were 
redesignated officially by the Ministers on June 8, 1983. Three flood risk maps delineating the 
corrections to the boundaries of the flood zone originally designated in 1978, where released to 
replace three of the twenty-two maps in the original series. The Yamaska River basin between 
Chenal du Moine and Saint-Césaire was designated officially by the Ministers June 15, 1983. This 
was the ninth designation in Quebec. Flood risk mapping of the Nicolet and Bécancour Rivers was 


completed. 
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Negotiations were started on a draft agreement for the reduction of flood damages on the 
Saint-Francois River in Richmond. Engineering, environmental and technical studies carried out on 


the feasibility of remedial works satisfied both provincial and federal criteria. 


Ontario 
The proposed Canada-Ontario Flood Damage Reduction Amending Agreement was approved by the 


Steering Committee and will be forwarded to the Ministers for their consideration. Proposed 


amendments include a 5-year extension, provision of an additional $7.4 million for mapping and 
$1 million for other measures, and revision of Schedule A. 

The flood risk areas along the Kaministiquia River in the Lakehead Conservation Authority 
were designated officially by the Ministers on August 5, 1983. This was the fourth designation in 
Ontario. 

Recommendations have been made for designations in seven communities in Northern Ontario 
and two Conservation Authorities. These recommendations have been put on hold, however, as the 
provincial flood plain management criteria are under review. 

Phase one of the three-phase Muskoka River Study was completed. An in-house flood 
frequency analysis study commissioned by the Steering Committee was initiated. Flood risk 
mapping studies are under way in nineteen Conservation Authorities and several municipalities 


where Conservation Authorities do not exist. 


Manitoba 

Effective May 16, 1983 the governments of Canada and Manitoba, through an exchange of 
inter-ministerial letters, amended An Agreement Respecting Flood Forecasting. The duration of 
Phase One, "Planning and Design", was extended by one year to March 31, 1984 and the termination 
date of Phase Two, "Development and Operation", was amended from March 31, 1985 to March 31, 1986. 

The flood risk area and floodway in the Town of Swan River and the adjoining areas in the 
Rural Municipality of Swan River were designated officially by the Ministers on May 11, 1983. The 
flood risk area and floodway in the Town of Dauphin and the adjoining areas in the Rural 
Municipality of Dauphin were designated on February 15, 1984. These were the tenth and eleventh 
designations respectively in Manitoba. 

Meetings of the implementation committee for the Red River Ring Dykes Upgrading Agreement 
were held in Winnipeg to discuss the status of provincial-municipal agreements for the work, and 


revision of the agreement to add Souris and Ste. Rose du Lac to the original eight communities 


under the agreement. Progress to date has been hampered by the refusal of some communities to — 


sign agreements with Manitoba to cost share the construction and maintenance, and by delays in 


right-of-way negotiations with land owners. Negotiations have been completed with Brunkild, 
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St. Adolphe and Morris, and work for the communities of Brunkild and St. Adolphe has been 


initiated. 


Saskatchewan 


Due to public opposition to some proposed designations, Saskatchewan has let the Mapping 
Agreement expire while it assesses its flood plain management policies. 
Several hydrotechnical reports from previous commitments have been completed and will 


form the basis for future flood plain mapping if a new agreement is signed. 


Alberta 


The province is giving consideration to joining the program in the form of a designation 
agreement, a public information agreement and a cost-sharing mitigation agreement based on 


existing provincial flood plain maps. 


British Columbia 


British Columbia has shown renewed interest in joining the program. Negotiations on a 


draft agreement continued during 1983-84. 


| Northwest Territories 


The Steering Committee has requested an extension to the Agreement and Memorandum of 


Understanding in order to complete the mapping. A Treasury Board submission is being prepared to 
_ extend the expiry date of the Agreement and appended Memorandum of Understanding, and that of the 


mapping portion of the Memorandum of Understanding, by 3 years each. Schedule A also is expected 


to be revised to include the communities of Fort Liard and Nahanni Butte. 

Base maps have been completed for Hay River, Fort Simpson, Fort Good Hope, Fort 
McPherson, Aklavik and Tuktoyaktuk. Work is progressing well at Fort Norman. Flood hazard 
delineation has been completed for the communities of Hay River, Aklavik and Fort Good Hope, and 
nearing completion at Fort McPherson and Fort Simpson. 

The final floodline maps for Hay River were completed and the process for production of a 
public information map is under way. 

The Institute for Ocean Sciences has been contracted to delineate the flood hazard in 
Tuktoyaktuk through use of a storm surge model. However, some supplementary studies are required 


before a designation recommendation can be made. 


Yukon 


In 1983-84 other priorities as well as lack of resources in the Yukon Territorial 


Government temporarily, halted negotiations toward an agreement. 
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Indian Lands 
It was decided that a short enabling Memorandum of Understanding between the Departments 


of the Environment, and Indian and Northern Affairs (DINA) should be drafted to allow interested 


Indian bands, with the support of regional offices of DINA, to take advantage of the flood risk 


mapping program. 


FDR Program Technical Committee Members Workshop 
An FDR Program Technical Committee Members Workshop was held in Hull, Quebec on 


February 15 and 16, 1984. Approximately fifty persons from provincial and federal government 
agencies, and one invited speaker from the private sector, attended. The purpose of the workshop 
was for Committee Members to meet each other and exchange information and experiences on 


implementing the Program. 


Water Research Under the Canada Water Act 


Research is carried out in the Inland Waters Directorate in support of operational 
Branches and departmental objectives. The in-house research programs are undertaken by the 
National Water Research Institute and the National Hydrology Research Institute. Support of 
related research in Universities takes place through a subventions program. Undertakings are 


Summarized below: 


1. The National Water Research Institute (NWRI ) 

NWRI carries out water research under the Canada Water Act to address chemical, 
physical and biological environmental problems of lakes, rivers and reservoirs and also 
urban and coastal regimes. Field and laboratory studies are undertaken by five research 
divisions in Burlington, Ontario, and two regional groups in western Canada to advance 
knowledge and find solutions to problems in hydraulics research, aquatic ecology, 
environmental contaminants, analytical methods and aquatic physics. Some studies are 


undertaken in response to problems in specific geographical locations while others are 


national in scope. 


(a) Hydraulic Research: Research on river processes has included the mixing as well as the 
mass and heat exchanges taking place in open channel flow, with emphasis on the 
development of models which can predict the mixing of effluent and the response of rivers 
to man-made changes. Other related projects include the mechanics of ice-jams, the 


conveyance capacity of an ice-covered river, and the effects of frazil ice on river 
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(b) 


flow. Work has also been done on techniques for control and recovery of oil] in 
ice-covered waters. Urban water resources research has emphasized the development and 
verification of models for urban runoff quantity and quality and the effect of 
urbanization on urban drainage in order to improve management and design of stormwater 
systems. 

Studies of surface waves have concentrated on air/water interaction such as the 
generation and propagation of waves. Shore resources and geological influences were 
documented by conducting technical surveys and interpretation of nearshore sediments, 
mainly in the Great Lakes. Studies in shore dynamics investigated nearshore waves and 
currents, nearshore sediment movements, and mechanisms of bluff behaviour. Studies are 


under way to evaluate the environmental risks associated with artificial islands. 


Aquatic Ecology: Nutrient pathways research has included projects on biologically 
available phosphorus in the water and sediments, the effects of various nutrients on 
algal growth, and the composition of organic compounds in lake water and their role in 
the aquatic environment. Original discoveries were made in terms of phosphate 
availability and its turnover time, nitrogen cycle in prairie lakes and identification of 
high-molecular weight colloidal fibrils in fresh water. 

Studies have been completed on the Bow and Oldman Rivers of the South Saskatchewan 
River system to determine seasonal and distance effects upon partitioning of nutrients 
and contaminants among solution, suspended sediments and aquatic plants. Studies of 
benthic communities in the Qu'Appelle River Lakes and elsewhere are continuing in order 
to determine historical and contemporary anthropogenic stress in prairie aquatic 
ecosystems. 

Great Lakes research has included the investigation of hypolimnitic oxygen depletion 
in Lake Erie, the mechanisms by which phosphorus is eliminated from lakes or regenerated 
from sediments, and the development of a new oxygen-profiling system for large lakes. 
Special attention has been given to long-term trends in Great Lakes recovery. 

Research studies on the impact of acid rain have emphasized changes in lake 
chemistry and ecology due to human action as evidenced in the sedimentary record. 
Particular studies include the effect of lake acidification on cycling of organic matter 
in lakes, release of metals and nutrients from acidified sediments, the sulphur cycle and 
paleoecology, with emphasis upon biota that indicate the acid status of lakes. 
Macrophyte studies on the Eurasian milfoil and other aquatic weed infestations 
concentrated on the long-term impact of macrophyte harvesting, physiological response of 
aquatic weeds to mechanical and chemical control, and survival and spreading of exotic 


aquatic plants in Canada. 
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Environmental Contaminants: Research on environmental contaminants including organics, 
Environmental Lontaminalts 


inorganics and radionuclides has been in three categories. 

The first, associated with the study of actual pathways at contaminated sites, 
involves. chemicals of public concern such as PCBs, chlorophenols, arsenic, and 
plutonium. The major study sites in 1982 were the Niagara River, Lake Ontario, and 
Canagagigue Creek. 


The second category encompasses experimental sites where investigation of processes 


controlling environmental responses were studied or where additions of contaminants were 
made and their fates traced. These include the Turkey Lakes Watershed north of Sault 
Ste. Marie where the processes controlling responses to acid rain and atmospheric 
contamination were being investigated, and the 50-Point Conservation area where 2, 4-D 
has been added to a set of experimental ponds. 

The third category inc luded laboratory determinations and theoretical 
physical-chemical calculations. The laboratory work included tests of microbial and 
fungal biodegradation, photodegradation, hydrolysis, surface water properties, water 
lipid partitioning, sorption and volatility, and algal bioaccumulation. The theoretical 
calculations included structure-activity correlations to predict environmental hazards, 
electron orbital calculations to predict degradation products, and assessment of computer 
models for contaminant fate in aquatic ecosystems. 

The Tobin Lake reservoir in Saskatchewan is the site of an inter-agency study of 
response of benthic organisms to contaminant stress in the North Saskatchewan River 
system. Mercury cycling in aquatic foodwebs and its implications for human health in 
northern Manitoba reservoirs and the Qu'Appelle River Lakes continue to receive special 


attention in western Canada. 


Analytical Methods: Analytical methods research has concentrated on the use of 


techniques such as high pressure liquid chromatography, gas chromatography, gas 
chromatography-mass spectrometry, atomic spectroscopy and electrochemical techniques. 
Projects recently completed include methodologies for polynuclear aromatic hydrocarbons, 
carbamates, trace metals, total organics, 2,3,7,8-Tetrachlorodibenzo-p-dioxin and other 
dioxin isomers. These methods have been transferred to Water Quality Branch analytical 
laboratories for routine use. A radioimmuno assay screening technique for dioxins was 
under development. 

Research work was also carried out in the area of identification and confirmation of 
trace organics in samples from the Great Lakes using high resolution gas 


chromatography-mass spectrometry. A special clean and hazardous chemicals laboratory, 


Seep ae 


completed in 1981, is being used primarily for methods development research involving 
hazardous compounds such as dioxins, or ultra-trace contaminants requiring a special 
ultra-clean working environment. 

Regional, national and international interlaboratory quality assurance programs are 
operated to ensure that data generated by different laboratories are comparable. 

Microbiological toxicity testing procedures have been assessed and a yeast test for 
mutagens was improved to eliminate weaknesses that became apparent in testing. 
Bacteriological surveys of Lake Ontario have been undertaken and microbiological studies 
of lakes stressed by acid rain indicated that several microbial species were adversely 


affected. 


Aquatic Physics: Research was completed on the development and validation of a five 


component optical water quality model for Lake Ontario, and a two dimensional 
hydrogeological model of contaminant transport in an unconfined homogeneous aquifer. 
Water quality and aquatic ecosystems models were developed to simulate the temporal and 
spatial distributions of dissolved and suspended materials in the nearshore and off-shore 
lakes. Based on a general modelling framework, limnological research results in the 
physical, chemical and biological sciences can be combined into an overall model capable 
of simulating the effects of contaminants in the aquatic ecosystem. A comprehensive 
model to simulate the water quality and oxygen depletion in Lake Erie was completed. 
Investigation of the physical factors influencing contaminant transport in the Niagara 
River plume and modelling of that transport is now under way. 

In western Canada, field and theoretical studies are focussed on physical dynamics 
of prairie lakes in order to improve understanding of the eutrophication processes. 
Instrumentation was developed for measuring baroclinic mass exchange under ice in 
northern Manitoba lakes. Measurements of the mass exchange under the ice of Yukon lakes 
have been undertaken with the objective of modelling such processes. 

Two scales of models have been developed to relate surface water acidification to 
the deposition of acidifying substances by atmospheric transport. A small basin-scale 
model simulates short episodic event acidification while a general regional-scale model 
relates sulphate deposition to the regional cation yield to estimate the regional loading 


consistent with acceptable levels of surface water acidity. 


The National Hydrology Research Institute (NHRI ) 


NHRI, with headquarters in the Ottawa-Hull Region, specializes in research related 


to underground waters, snow and ice, and surface water. A sod turning exercise is 
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scheduled for September 1984 to begin the construction of a permanent home for the 


institute at Saskatoon. Construction is expected to be completed in 1986. 


Ground Water Research: Ground water contamination from many sources, for example, 
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landfills, mining developments and acid rain, is becoming of increasing concern. A 
number of investigations are being conducted to study the natural processes involved in 


the movement of contaminants in the subsurface and to solve the problems they present. 


They include a major intensive study at Chalk River, Ontario, using tracer tests, and a 
major intensive study of toxic chemical migration at Gloucester, Ontario, where the 
emphasis is on the development of remedial technologies. Solute exchanges between water 
and aquifer are being investigated. Arsenic contamination due to natural geochemical 
processes or mining operations is a potentially significant hazard in many parts of the 
country and has been studied at selected areas in New Brunswick, Nova Scotia and 
Ontario. Pesticides can also present ground water contamination problems and a study is 
under way near Osoyoos, British Columbia, where it is suspected that surface waters are 
becoming contaminated by pesticide-bearing ground waters. This study may be expanded 
with funding from the Toxic Chemicals Management Program. A major research project 
sponsored by Atomic Energy of Canada Ltd. is examining ground water aspects of the 
underground disposal of nuclear wastes in crystalline rocks. Data from boreholes up to 
1000 metres deep are subjected to various analytical and numerical analysis techniques to 
determine hydraulic parameters. The effect of the ground water-aquifer system in 
mitigating the adverse effects of acid rain is under investigation, principally at a 
field site near Sault Ste. Marie. 

In the North, research is directed towards ground water discharge and recharge under 
permafrost conditions, the effect on the ground water regime of engineering structures 
and developments such as pipelines and roads, and the relationships between ground water 
flow systems and mining excavations. 

Geophysical studies are being carried out in support of the solution of ground water 
problems. Modelling is a fundamental part of ground water studies and the models 
developed are used to solve both quality and quantity programs. An increasing amount of 
assistance is being provided to various Environment Canada agencies pertaining to the 


ground water aspects of the environmental impacts of various developments, particularly 


in Southern Ontario. 


Snow and Ice Research: Glacier research is an important element in snow and ice 


research. An ice coring project on Mount Logan, Canada's highest mountain, is starting 
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to yield information on past climate changes on the basis of isotope and other analyses 
performed on portions of the ice cores by laboratories in Canada and abroad. The core 
has been processed to 1880 AD (65 m depth along the core) and a revised estimate of the 
full time span of the core is now about 300 years. A possible future core site at the 
head of the Donjek Glacier has been located, where a thermal corer now under 
construction, would be used. 

Investigations on Cathedral Glacier, Yoho National Park, were initiated in 1983 as a 
result of a request from Parks Canada to conduct an assessment of the geophysical and 
glacio-hydrological nature of this glacier. In 1978 and 1982, a jokulhlaup-like outburst 
and mudflow occurred above the CPR spiral tracks at Kicking Horse Pass, causing damage to 
the railway line, a locomotive and the Trans Canada Highway. A preliminary research 
proposal was prepared and some field work conducted in August 1983. 

Eight index maps covering glaciers in the Iskut and Stikine river basins have been 
drafted. Interpretation of ice features in Glacier National Park is virtually complete. 
Other work continues on the inventory of glaciers contributing to the headwaters of the 
Yukon River. It is anticipated that the basic compilation of all Yukon glaciers will be 
finished shortly. Procedures for digitizing inventory data and reducing it to the 
standard format have been developed. Studies are now under way with Waterloo University 
on the use of Landsat digital data for some inventory and related work. 

Three glaciers were under continuing investigation in the Iskut River basin. 
Studies to determine mass balance and to assess glacier melt contribution to the Homathko 
River, for a hydroelectric power feasibility investigation, also continued. Measurements 
of winter and summer balances and meltwater flow were conducted on Sentinel and Place 
Glaciers; mass balance only was measured on Helm Glacier. 

Observations on flood hazards from Natavas and Flood Lakes, in the Iskut and Stikine 
River watersheds, showed no impounded water in Natavas Lake during the summer, although 
Flood Lake was filled to capacity (approximately 200 x 10°n°) and discharged 
two-thirds of this stored water in August. 

Many large scale processes in snow hydrology depend ultimately on snow structure and 
metamorphism. In 1983 emphasis was given to improving our knowledge of the structure and 
metamorphism of dry and wet snowpacks. 

In the laboratory, work on the mechanical and electrical properties of ice and 
permafrost is continuing. The strength and deformation properties of ice, frozen sand, 
and frozen clays are being studied in order to determine the amount of unfrozen 
water present in such materials, and its hydrologic significance. A new project on the 


role of the strength of ice related to river ice jams will be initiated in 1984, 
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Experimental and theoretical work on the effect of impurities on the electrical 
properties of ice, is continuing. This work is of particular importance to the 
development of sound engineering practices in the North, and to the interpretation of 


remotely sensed data on ice covers. 


Surface Water Research: Surface water research emphasizes the investigation of watershed 


processes, particularly those that characterize elements of the hydrologic cycle other 


than the ground water and perennial snow and ice regimes, and the development and testing 
of precipitation-runoff models. Hydrologic processes in permafrost, alpine and prairie 
environments are of particular interest. This array of studies includes the interactions 
between Arctic streams and permafrost, lake dynamics and flooding in the Mackenzie Delta, 
and an interrelated mix of studies on freeze-up, break-up, ice jamming and other fluvial 
processes in the Liard-Mackenzie River system and the Mackenzie Delta, and the processes 
controlling the impact of land drainage on the streamflow characteristics of watersheds. 
Studies are also being conducted in four tundra/taiga basins along the proposed route of 
the Inuvik-Tuktoyaktuk Highway. Modelling activities include the design of statistical. 
streamflow forecasting models with and without climatic forecasting ability, 
approximation of cascades of reservoirs, the design of a model to relate runoff volumes 
to antecedent values of tension storage, gravity storage and snow cover in a basin, the 
development of a physically based model of water flow in snow-covered terrain, the 
sensitivity analysis of a passive microwave snow cover model to a range of snow cover and 
soil moisture conditions and the operational testing of a modified UBC 
precipitation-runoff model that accounts for contributions of meltwater from glacierized 
areas. This division also conducts remote sensing studies including the application of 
gamma ray and passive microwave to the measurement and observation of snowpack water 
equivalent, the use of aerial photography for surface water velocity measurements in 
rivers with moving ice and the application of resistivity and time domain reflectometry 
to ice thickness measurement. 

Significant advances have occurred in a number of research areas during the past 
year. In the remote sensing field, technology transfer of an operational system for 
measurement of snowpack water equivalent based on airborne gamma ray techniques is under 
way. Technical and financial support was provided to Souris basin, Lake Superior and 
Saint John basin gamma ray studies. A new methodology for “oanane base flow 
recession curves has been developed and published (NHRI paper No. 132). A guide plus 
forms for conducting river ice surveys has been completed and distributed to interested 


parties. Other published studies on climatic change and water resource planning, Yukon 
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river break-up at Dawson, stochastic rainfall- runoff relations, risk avoidance in water 
resources, energy balance over melting snow, and relationships between temperate lake ice 
cover, radiation and oxygen deficits indicate the spectrum of research conducted last 
year in the Surface Water Division. 

The land drainage project is progressing with the final selection of long-term study 
areas in Manitoba and Quebec. Field test plots have been selected and soil analysis has 
been completed in the Mannes-Domain drains south of Winnipeg, and technical assistance is 
being provided to study development at Ormstown, Quebec. Data collection in these areas 
will begin this year. 

Northern research has been expanded by the addition of a number of studies related 
to the effects of proposed regulation of Liard-Mackenzie River flow. These studies 
include examination of the Liard and Mackenzie Rivers thermal regime above and below 
their confluence at Fort Simpson, ice jamming in the vicinity of the town, and the 
effects of break-up on the stability of shoals and islands near the junction of the two 
rivers. In the Mackenzie Delta, regulation of flow may affect the replenishment of 
numerous delta lakes and the stability of delta channels. As a consequence the water 
balance of a closed delta lake, as well as the patterns and processes of delta channel 


change, will be studied over a period of some years. 


3. Water Resources Research Subvention Program 
In 1983-84, 13 universities across Canada received a total of $250 000 in grants to carry 
out research as an adjunct to the Inland Waters Directorate in-house research programs. The 
17 water-related environmental research projects supported were focussed on regional and national 
water research topics associated with acid rain, toxic substances, the socio-economic impact of 
flood damage reduction, water conservation and aquatic nutrients. The aims of the program are to 
stimulate development of water resources research across Canada, to encourage development of 
innovative ideas by non-governmental scientists, and to foster closer contact between those 


scientists and their counterparts in Environment Canada. 


ACTIVITIES RELATED TO THE CANADA WATER ACT 
Not to be overlooked in the review of operations under the Canada Water Act are various 


sactivities which provide indispensable information for effective water planning and management. 
Socio-Economic Studies: Within the framework of the Canada Water Act, socio-economic techniques 


hare developed in the interest of conducting studies and providing technical and policy inputs as 


swell as socio-economic techniques in support of water management in Canada. During the year, 
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studies were continued or completed on the following: a) development of Productivity Indicators 
aimed at measuring natural resources gains and losses; b) the impact of socio-economic damages 
caused by low flows on the Ottawa River; c) groundwater requirements for western coal development 
to the year 2000; and d) water charges to power companies. Phases II and III of the assessment of 
water supply conflicts to energy development, dealing with possible future water shortages in a 
number of river basins, primarily in Western Canada, was continued, with the development of a 
national water use model (Phase II) and an agricultural sub model (Phase III). 

The 1981-82 Industrial Water Use Survey was completed and the results are expected to be 
published later in 1984. The 1982-83 Municipal Water Use Survey was tabulated and summarized, and 
its survey results are also scheduled for publication later in the year. 

On the international scene, seven papers were prepared for presentation to international 
workshops and seminars, including the Economic Commission for Europe (ECE), the Organization for 
Economic Cooperative Development (OECD), and the International Water Resources Association. The 
topics included: groundwater management; water demands; operational use of reservoirs; flood 
management; drought management; transboundary cooperation, and water pricing. Also, a number of 
papers on industrial development and water resources were presented at various resource 
conferences across Canada, for example, the Canadian Development Conference at Queen's University, 
and the Canada Water Resources Association Conference at Saskatoon in June, 1983. 

Socio-economic policy advice was provided during the year on wide-ranging topics, 
including the development of revised federal benefit-cost guidelines for the National Flood Damage 
Reduction Program, for departmental information programs and workshops, and for the annual meeting 


with non-governmental organizations under the departmental public consultation policy. 


Public Consultation: In May 1983, more than 30 citizens and members of various non-governmental 
organizations participated in a one-day workshop in Ottawa to discuss Canadian water issues. This 
meeting was one of several held throughout Canada under the Environment Canada Public Consultation 
Policy. These meetings and further consultations with representatives from other federal 
departments, industries and universities, are providing a sounding board for the many ideas and 


recommendations influencing government policy. 


Water Data: Programs for the systematic collection and compilation of data on streamflow, water 
levels, sediment transport, ground water, water quality, and related information on glaciers, snow 
and ice predated the Canada Water Act but have continued to operate in support of water management 


basin studies and implementation programs. A newer innovation is the collection of background | 


data on water use in Canada. 
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At the National Water Research Institute in Burlington, Ontario, water data activities in 
support of water data collection include programs of quality assurance and analytical methods 
adaptation for the water quality program and current meter calibration for the water quantity 


program. 


Data Management Systems: Data and information reference systems continue to be operated in 
support of water resource activities. WATDOC, the water resource document reference centre, gives 
direct access nationwide by computer terminal to an inventory listing of published water-related 
papers and reports through a publicly available on-line interactive storage and retrieval system. 
This reference system was recently broadened to cover environmental baseline data in general. 
NAQUADAT, the national water quality monitoring program's data bank, was designed to store and 
retrieve chemical, physical, bacteriological, biological and hydrometric data relevant to water 
quality for surface waters, ground waters, wastewaters and sediments. STAR, a data storage and 
retrieval system, was developed to handle limnological data from Great Lakes monitoring cruises. 
WATENIS, the water effluent national information system, provides an inventory of industrial and 
municipal water pollution sources including data on physical, chemical, and toxicological 
characteristics of effluents and information on water effluent regulations and guidelines. 
MUNDAT, a data-base covering municipal waterworks and wastewater systems from coast to coast, 
including data on federal facilities, was developed in close cooperation with the provincial 
governments and the Federation of Associations on the Canadian Environment (FACE). HYDAT, the 
national surface water data bank has been developed to store and retrieve streamflow, water 
levels, and sediment transport information collected under the Federal-Provincial Water Quantity 
Agreements, and a Glacier Data and Information System has been designed to contain a compilation 
of physical dimensions of Canadian glaciers and a bibliography of Canadian glacier documents. 
CHOMS is a database which provides an inventory and summary description of selected operational 
techniques and procedures used to collect, process and manipulate hydrologic data in water 
resources studies. The CHOMS database was developed as the Canadian contribution to the HOMS 
project of the World Meteorological Organization (WMO) for the organized transfer of hydrological 


technology operationally used in water resources investigations by member countries of WMO. 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada-Water Act, have 
been set up. However, there are a number of federal-provincial implementation agreements under 
which water quality management programs have been or are being implemented. These include 


programs in the Great Lakes basin and in the Okanagan and Qu'Appelle basins. While these 
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agreements do not provide for the establishment of water quality management agencies under Part II 
of the Act, they nevertheless have the same objectives of maintaining and improving water quality 
and are managed by joint federal-provincial Boards. The federal government, in concert with 
provincial governments, has completed the development of water quality management strategies for 
the St. Lawrence River (Quebec), the Souris River (Manitoba-Saskatchewan) and the 
Shubenacadie-Stewiacke Rivers (Nova Scotia). Also, a Canada-Ontario-Quebec Coordinating Committee 
is working to establish a water quality monitoring plan for the Ottawa River, a Canada-Ontario 
Task Force is producing a final report on mercury contamination in the English-Wabigoon rivers 
system and a Canada-Manitoba Team is undertaking to monitor and study mercury in the Churchill 
River diversion. 

At its fall meeting in 1983, the Canadian Council of Resource and Environment Ministers 
(CCREM) established a Task force on Water Quality Guidelines. The Task Force was asked to 
inventory water quality criteria and guidelines used throughout Canada; consider recommendations 
for harmonizing of guidelines; identify emerging issues; and assess the ability of current 
criteria to deal with the issues. The Task Force will be reporting to the CCREM in the fall of 
1984. 


PART III: Regulating Nutrient Inputs 


The federal government launched its phosphorus concentration control program in the late 
1960s. Regulations limiting the maximum phosphorus content of laundry detergents to 8.7% 
elemental phosphorus (P.,) by weight, or 20% phosphorus pentoxide (P.0,)5 were established in 
1970. At that time, an inspection program was introduced under which product samples were 
collected from manufacturers and importers for government analysis. It is estimated that these 
first regulations resulted in a 22% reduction in the amount of phosphate discharged from all 
detergent sources (from 26,000,000 kilograms to 20,000,000 kilograms per annum). 

On January 1, 1973, the maximum permissible phosphorus content for laundry detergents was 
reduced to a maximum of 2.2% elemental phosphorus by weight (5% phosphorus pentoxide). The 
revised regulations resulted in a further reduction in the amount of phosphate discharged from all 
detergent to 5,000,000 kilograms per annum. 

Results of detergent samples collected in Ontario during the 1983/84 fiscal year 
indicated that out of all products tested, 7% were in violation of the current regulations. The 
companies which manufactured or distributed these products were notified ane the products in 


violation were subsequently removed from the shelves and reblended to ensure compliance with the 


regulations. 
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The violations that were observed were determined to be mechanical in nature resulting 
from improper mixing, formulation or clean-up procedures. This resulted in violations for smal] 
batches of products which, in most cases, only marginally exceeded the regulated limits. 
Generally, violations did not come from the large distributors or manufacturers and all problems 
to date have been rectified without resorting to formal prosecution. 

In 1983, in concert with the reorganization of the Environmental Protection Service, the 
responsibility for compliance monitoring and enforcement of the Phosphorus Concentration Control 
Regulations was assigned to the Commercial Chemicals Branch, Environmental Protection Programs 


Directorate. 


PART IV: Public Information Program 


Although the Flood Damage Reduction Program continued to be the main focus of media 
announcements during the year, the appointment of an inquiry on federal water policy stood out as 
the major announcement during the year. 

On January 26, 1984, an Advisory Committee was appointed to conduct an inquiry on federal 
water policy. The Committee will report and make recommendations within 18 months on a number of 
water issues and, in particular, on specific strategies which the Government of Canada should 
adapt to resolve the issues. 

Numerous important announcements were made under the National Flood Damage Reduction 
Program to show how governments can and are dealing with flood problems. One announcement in June 
1983 dealt with the signing of the Canada-Newfoundland Extension Agreement to amend the General 
and Mapping Agreements, as well as the signing of a new Studies Agreement. Another, in August 
1983, announced the signing by Canada and Quebec of an Agreement amending the Agreement ratified 
in October 1976 Respecting Flood Risk Mapping Applied to Flood Damage Reduction. Announcements 
also were made with the signing of two Agreements for flood control construction in Quebec, one in 
August 1983 for works on the St. Charles and du Berger rivers in Quebec City and the other in 
December 1983 for a flood control structure on the Mille Iles River near Montreal. Other 
releases, six in all, dealt with designations of flood risk areas in Ontario (Sturgeon River/L ake 
Nipissing/French River, March 1983), (Kaministikuia River, August 1984); Quebec (Yamaska River, 
June 1983) and Nova Scotia (East River and Sackville River, February 1984). 

In December 1983, it was announced that the federal government will contribute up to 
$5,000,000 for improvement of municipal water quality in Regina and Moose Jaw. . Another, in the 
same month, dealt with a contribution of up to $8.5 million for water treatment, water delivery 
and sewage treatment facilities at Niagara Falls, Sudbury and Timmins, all in Ontario. Funding 
for these projects is not, however, from Canada Water Act funds but personnel administering the 


programs are those associated with Canada Water Act programs. 
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Separate announcements were made in April 1983 concerning a Canada-Ontario- Quebec 


Agreement Respecting Ottawa River Basin Regulation and a Canada-Ontario-Quebec Water Quality 


Coordinating Committee. 
A joint Canada-Ontario announcement was released in April 1983 dealing with a water 


management improvement study of the Muskoka River system. 


A display on the flood damage program was produced for use by the four Atlantic provinces. 
A special issue of Environment Update featuring water was published in November 1983, 


with articles covering a wide range of water management issues. 


A sound slideshow discussing Canadian water management issues was produced for national 


distribution. 


TABLE 5 - CURRENT AND PROJECTED RELEASE DATES OF FINAL REPORTS 
ARISING FROM CANADA WATER ACT STUDIES 


Report 1983-84 
English-Wabigoon Mercury Summary Report mid - 1984 
Yukon River Basin Study Report early 1985 


Available upon request from: Director, Water Planning and Management Branch, Inland 


Waters Directorate, Department of the Environment, Ottawa, Ontario, KIA OE7. 
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PRINCIPAL FEDERAL-PROVINCIAL COOPERATIVE ARRANGEMENTS UNDER THE CANADA WATER ACT 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 
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Canada-Ontario Special Recovery Capital Projects....... Jc chime ee wie 


North Shore (St. Lawrence) Ecological Inventories.....cccccecccscceccce 


FLOOD DAMAGE REDUCTION PROGRAM 
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Flood Management, Marsh Creek. ..ccccccccccccccccccsccescccs chon sabeuees 
Flood Damage Reduction Works and Dykes - Montreal RegiOn.....eeseceeees 
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REGULATION, APPORTIONMENT , MONITORING AND SURVEY PROGRAMS 


is 


WATER QUANTITY SURVEY AGREEMENT S 


Objective: 


Participants: 


Arrangements: 


Funding: 


Status: 


To maintain a viable and efficient national water quantity survey network 
and to give recognition to joint federal and provincial responsibilities 
in this activity. 


Duration of Agreement: Agreements between Canada and each province were signed in 


1975 and letters were exchanged between the Department of Environment 
(DOE) and the Department of Indian and Northern Affairs (DINA) agreeing to 
joint survey operations in the territories. The programs are continuous 
but there is a provision in each agreement for termination on 18 months 
written notice. 


CANADA.....Department of the Environment, and the Department 
of Indian and Northern Affairs representing the Yukon 
and Northwest Territories. 

ALL PROVINCES 


This is a shared-cost program, with the federal government carrying out 
field and office procedures and invoicing the provinces quarterly. An 
exception is Quebec which operates its own program and invoices. the 
federal government quarterly except for international and navigable 
waters, and waters crossing federal land in Quebec, which are surveyed by 
the federal government. DINA transfers funds annually to DOE for the 
territories' share of costs. 


1983-84 (provisional costs) 


Total Program Cost $20,755, 000 
Total Recovered from Provinces 4,622,000 
Total Paid to Quebec by Canada 620, 000 


Total Program Costs are the expenditures required to conduct the National 
Water Management Data Program. 


The Total Recovered from Provinces is the amount reimbursed by the 
provinces, except Quebec, to Canada. These costs are determined according 
to schedules specified in the Agreement. 


The Total Paid to Quebec by Canada is the amount paid by Canada to the 
Province of Quebec for operating stations of federal interest in that 
province. These costs are also determined according to schedules 
specified in the Agreement. 


Coordinating Committees, established for each province, convene at least 
annually but normally more frequently to review the water quantity survey 


networks and to determine annual cost sharing. 


The agreement with Quebec was being amended to make it agree with those in 
effect with other provinces. 
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PRAIRIE PROVINCES WATER BOARD 


Objective: The equitable apportionment of interprovincial prairie waters flowing 
eastward. The agreement ensures one half the natural eastward flow of 
waters arising in or flowing through Alberta for Saskatchewan, and one 
half the eastward flow arising in or flowing through Saskatchewan for 
Manitoba. 

Duration of Agreement: Continuous since October 30, 1969. 

Participants and Funding: CANADA 

ALBERTA 
MANIT OBA 
SASKAT CHE WAN 


Arrangement: 


Status: 


(Funding to be borne one-half by Canada and one-sixth by each of the 
provinces.) 


Schedule C of the Agreement provides for the reconstitution of the Prairie 
Provinces Water Board whose responsibility is to oversee and report on 
apportionment of waters flowing from one province into another province; 
to take under’ consideration comprehensive planning, water quality 
management and other management problems referred to it by the entities 
concerned; to recommend appropriate action to investigate such matters; 
and to submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces Water Board, 
its five Committees, and its Secretariat. 


The Board's Committee on hydrology has recommended procedures for the 
determination of natural flow and streamflow forecasting for five major 
interprovincial basins in the area. Natural flows are calculated on an 
annual basis for five drainage basins. Similar natural flow reports are 
prepared for other basins straddling provincial boundaries. The Board has 
approved a Committee report that describes the mechanisms required to 
administer the 1969 Apportionment Agreement and a _ report on_ the 
apportionment implications of westward flowing streams. The Committee 
also has submitted a report on westward flowing tributaries of eastward 
flowing streams and is now developing a workable strategy to deal with 
interprovincial drainage problems. 


At the request of the Board, the Water Quality Branch of Environment 
Canada reports monthly on water quality at eleven monitoring sites. These 
stations are part of the basic long-term network proposed by the Board to 
monitor water quality in the prairie provinces. The Board's Committee on 
Water Quality is now preparing site specific water quality requirements 
for each of these eleven stations starting with the Beaver River at the 
Alberta-Saskatchewan boundary. The Committee, under the direction of the 
Board, also has established a task force on analytical: methodology to 
provide a means of coordinating water quality laboratory results for the 
prairie provinces. It also has submitted to the Board a draft report 
suggesting administrative procedures that could be used in defining, 
monitoring and administering interprovincial water quality requirements. 


~ 35 «- 


The report entitled "Water Demand Study - Historical and Current Water 
Uses in the Saskatchewan-Nelson Basin" was released to the public on 
February 10, 1983. That information is now being updated and it is 
planned to keep the information current and stored in a computerized 
format for retrieval by interested agencies and individuals. 


The Board's Committee on Interjurisdictional Agreements Administration has 
completed a study of the implications of interprovincial apportionment of 
water on Mackay and Boxelder Creeks, two streams that border Alberta and 
Saskatchewan. The report will be forwarded to the Board in the spring of 
1984. 


The Board established a Committee on Ground Water in the fall of 1980. 
This Committee is now preparing a report describing a cross-section or 
profile that defines groundwater conditions along the Alberta-Saskatchewan 
boundary. The Committee plans to establish and maintain a bibliography of 
goundwater reports and data related to interprovincia groundwater 
evaluations. When the profile along the Alberta-Saskatchewan boundary has 
been completed and published, the Committee plans to prepare a similar 
report for the Saskatchewan-Manitoba boundary. 


The Board also evaluates the effects that proposed projects might have on 
streamflow in downstream provinces. The results of each such evaluation 
are reported to the respective ministers of the Board. 


OTTAWA RIVER REGULATION PLANNING BOARD 
Objective: To plan and recommend criteria for regulating the Ottawa River, taking 


into account hydro-power production, flood protection, navigation, low 
water problems, water quality needs and recreation. 


Duration of Agreement: Continuous since March 1983 
Participants: CANADA (3 members) 


ONTARIO (2 members) 
QUEBEC (2 members) 


Canada assumes initial responsibility for financing the cost of the 
Agreement with Ontario and Quebec each contributing 25%. 


Prior Action: As a result of recommendations made following a study of flooding in the 
Montreal region in 1976, a Canada-Ontario-Quebec Ottawa River Regulation 
Planning Committee was established in 1977 by an exchange of letters 
between the federal minister of the Environment, the Quebec minister of 
the Environment and the Ontario minister of Natural Resources. The final 
report of the Planning Committee was submitted in December 1980 
recommending that a tripartite regulation agreement be negotiated. 
Negotiations then followed, culminating in the signing on March 2, 1983 of 
a Canada-Ontario-Quebec Agreement Respecting Ottawa River Basin Regulation. 


Arrangement: The Ottawa River Regulation Planning Board administers the agreement. It 


also formulates and reviews regulation policies and criteria concerning 
integrated management of the principal reservoirs in the basin. 
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Status: 


A regulating committee, composed of operators of the principal reservoirs, 
is responsible for ongoing operation of the reservoirs, within the 
guidelines established by the Board. 


A secretariat has been established within Environment Canada to act as the 
excecutive arm of the Board. 


During the spring flood period (March 1 - May 30), forecasts on a 
real-time basis are provided daily for the principal reservoirs in the 
Ottawa River basin and at selected points where flooding takes place. 


The mathematical regulation model is operated on a real-time basis during 
the spring flood period to serve as a guide to reservoir operations. 
Additional storage and diversion opportunities are also being analyzed. 


OTTAWA RIVER WATER QUALITY COORDINATING COMMITTEE 

Objective: To review and modify the proposed monitoring plan and oversee its 
implementation; to undertake or recommend special studies as needed; and 
to recommend water quality objectives for the river. 

Duration of Agreement: Continuous from 1983 

Participants: CANADA 
QUE BEC 
ONTARIO 


Prior Action: 


Status: 


A Technical Work Group on Water Quality in the Ottawa River was formed in 
1980 to study problems related to bacteria and toxic substances in the 
Ottawa River basin; to identify quantities and sources of nutrients, and 
to evaluate the importance of agriculture and other diffuse sources of 
phosphorus. It was hindered from carrying out its mandate by gaps in the 
data available and, in its report of October 1981, recommended the 
establishment of a committee to coordinate monitoring, and proposed a 
monitoring plan to obtain the data needed. 


The Coordinating Committee has been set up and a number of meetings were 
held during 1983-84. An objectives subcommittee was established and is 
presently preparing an interim report. A revised plan for water 
monitoring has been adopted. 


MACKENZIE RIVER BASIN COMMITTEE 


Participants: 


Objective: To exchange information on potential water-related developments in the 
basin and to formulate a program of studies to gather data on the basin's 
water and related resources. 

Duration of. Agreement: Continuous since 1973. 


CANADA.....Department of the Environment, Ministry of 
Transport, Department of Indian and Northern Affairs, Yukon 
Territory, and Northwest Territories. 

ALBERTA 

BRITISH COLUMBIA 

SASKAT CHE WAN 
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Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was established in 
1973 and reconstituted as the Mackenzie River Basin Committee in a 
Memorandum of Understanding between the participating governments in May 
1977. In May 1978, a $1 600 000 program to study the water and related 
resources of the basin was endorsed. 


The study has been completed and the final report was released by the 
Ministers on February 26, 1982. The main recommendations call for early 
negotiations toward a transboundary water management agreement, an 
expanded network of water data stations, follow-up field studies on ice 
breakup and a major study of the Mackenzie Delta. 


Status: The Mackenzie River Basin Committee continued to meet during 1983-84 to 
fulfill its liaison responsibilities «and to consider study designs, 
budgets and agreements associated with future implementation of 
Recommendations 2, 5 and 6. Implementation of Recommendation 1, an 
agreement through which transboundary water management issues can be 
addressed, is being pursued outside of the Mackenzie River Basin 
Committee. Seven bilateral subagreements between the various 
jurisdictions will precede the development of a master agreement under the 
Canada Water Act. Bilateral discussions between 8B.C./Alberta and 
Alberta/Northwest Territories have been initiated. It is expected that 
discussions between B.C./Yukon, LOY | Northwest Territories, 
Alberta/Saskatchewan and Saskatchewan/ Northwest Territories will be 
initiated over the next few months. 


WATER QUALITY MONITORING RELATED TO THE GARRISON DIVERSION PROJECT 


Objective: To establish baseline water quality conditions on the Souris River at the 
International Boundary in both Saskatchewan and Manitoba by means of 
continuous, automatic monitoring equipment. 


Duration of Agreement: Continuous since 1977 
Participants: CANADA 
Status: Two auto-monitors were operated from 1977 to July 1982. Evaluation of the 


data with respect to establishing baseline conditions has been 
undertaken. Work continued on the evaluation of the monitors and 
preliminary interpretation of data. Discussion has taken place with 
Manitoba concerning the most appropriate form that future monitoring 
activities at the International Boundary should take. 


LAKE OF THE WOODS CONTROL BOARD 


Objective: To control and regulate certain major waterways in the Winnipeg River 
Drainage basin so as to achieve water flow and level conditions that are 
reasonably acceptable to the various interests. 


Duration of Agreement: Continuous. The Board was formed in 1919 under 
a Dominion Order-in-Council, and was confirmed by federal legislation in 
1921 and by Ontario legislation in 1922. At that time, jurisdiction of 
the natural resources of the four western provinces was vested in Canada, 
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and therefore the member for Canada acted on behalf of Manitoba. Manitoba 
gained active membership in 1958. 


The Board was established under the Lake of the Woods Control Board Act 
and is included here only because of its association with other water 
management programs. 


Participants and Funding: Canada  - one member 


Arrangements: 


Status: 


Ontario - two members 
Manitoba - one member 


Canada pays one-third of the Board's annual operating costs in the 
interest of navigation. The remaining two-thirds is paid by Manitoba and 
Ontario in the proportion of developed hydropower head in the basin in 
each province. 


The Board fulfills its responsibilities by directing what the outflows of 
Lake of the Woods and Lac Seul (and at times the flows diverted from 
Lake St. Joseph) should be. 


To assist it in making its decisions, the Board has traditionally 
maintained a full-time engineering support group in Ottawa within the 
Inland Waters Directorate of Environment Canada. This group was formally 
established as the Board's Secretariat with the signing of a Memorandum of 
Understanding in 1981. 


To ensure two-way communications with interests within the basin, the 
Board has recognized a number of specific interest groups, each of which 
has appointed an observer to the Board. Groups represented include 
hydropower utilities, pulp and paper industries, native people, cottage 
owners and tourist outfitters. 


The Board holds public meetings each year in the basin to provide detailed 
information to the public and to obtain feedback on the effects of levels 
and flows. Also, the Board maintains a phone-in information service to 
ensure that the public has ready access to information on current 
conditions in the basin. 


Since the Lake of the Woods is an international boundary water, the 
federal member of the Board serves as Member for Canada on the 
International Control Boards for Rainy Lake and Lake of the Woods, to 
ensure coordination with the United States. 


The Board has a program under way designed to computerize its current 
methodologies and to introduce new mathematical modelling activities to 
assist it in its deliberations. The real time hydrometric gauge network 
in the basin was expanded, and access to additional existing 
hydrometeorologic stations was obtained. 
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WATER MANAGEMENT PROGRAMS 


WINTER RIVER BASIN 


Objective: To carry out preliminary data acquisition and assessment of the aquifer 
hydraulics of the basin. This work will form the basis of subsequent 
studies to determine the reliability and sensitivity of the existing water 
supply system for Charlottetown. 


Duration of Agreement: April 1984 to March 1987. 
Participants: CANADA 


PRINCE EDWARD ISLAND 
CITY OF CHARLOTTETOWN 


Status: Preplanning studies have been completed and a planning study approved by 
an exchange of letters. Funding sought from Canada Water Act and MSERD 
sources was not approved, and the study is being completed under a 
work-shared arrangement. 


FRASER RIVER ESTUARY - PHASE II 


Objective: To develop a Management Plan for the Fraser River Estuary. 
Duration of Agreement: October 1, 1979 to March 31, 1982 (extended). 
Participants and Funding: CANAUR cacsccateceuwcsebegu VOU 


BRITISH COLUMBIA......$290 000 


During 1981-82, the level of funding was raised to $580 000 from $300 000 
($150 000 each). 


Prior Action: In February 1977, the federal and British Columbia Environment Ministers 
authorized a preliminary assessment of the need for this study (Phase I). 
In August 1978, a Federal-Provincial Steering Committee issued several 
reports describing the characteristics and prospects of the area and 
laying out existing policies and practices governing utilization of the 
estuary. A summary report contained several proposals for the development 
of a management plan for the estuary. 


Phase II of the study produced the report "A Living River by the Door" 
which describes a proposed management program for the Fraser River 
Estuary. Subsequently a Review committee was established to obtain public 
and government comment on the proposed program and to prepare an 
implementation strategy. 


Status: The Implementation Strategy for the Fraser River Estuary Management Plan 
is under review by both the federal and provincial governments for early 
action. 
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YUKON RIVER BASIN 


Objective: To undertake studies leading to the formulation of a planning framework 
under which potential development alternatives in the basin may be 
evaluated. 

Duration of Agreement: November 1980 to September 30, 1984 (extended) 


Participants and Funding: CANADA.....Dept. of the Environment.... $1 100 000 
Dept. of Indian and 


Northern Affairs. «oes sso 880 000 
BRE TS COLUMBIA ecwisncsas<oaabus vaneuee 110 000 


YUKON TEENA LUCOERY Sears g tay oh aleretaleiel iw cree crete rere ete $ 110 000 
$2 200 000 


Prior Action: Preplanning activities were completed and the Preplanning Task Force's 
report was submitted in September 1979. The report identified new 
resource development initiatives in the fields of energy, transportation, 
mining and recreation, and outlined decisions and studies required to 
assess alternative uses of water, conflicts and associated impacts. 


Status: A three year Canada-British Columbia-Yukon study agreement was signed in 
November 1980. Its termination date was December 31, 1983. A four member 
Yukon River Basin Committee was established. In September 1981 a Study 
Director was hired and a Study Office established in Whitehorse. 


Eight work groups were formed to be responsible for Water Quality; 
Hydrology; Wildlife; Tourism, Parks and Recreation; Fisheries; Energy; 
Socio-Economic and Placer Mining programs. A Technical Advisory Group 
composed of the Chairman of the work groups was also established to assist 
the Basin Committee with preparation of an overall Study Program. 
Projects reports were completed or neared completion by year end. 


Estimated program expenditures to March 31, 1984 are $1,981,000. 
WABIGOON-ENGLISH MERCURY CONTAMINATION STUDY 


Objective: To evaluate methods to reduce high mercury levels in the English-Wabigoon 
river system in northeastern Ontario. (Work under the agreement focussed 
on ways in which mercury travels, or is deposited and retained within the 
river system, as well as methods to reduce the absorption of mercury by 
fish and other water life.) 


Duration of Agreement: June 1978 to June 1980 (extended) 
Participants and Funding: CANADA. ..eeeeeeeee0$150 000 


ONTARIO ss sacceesecet50 000 


Both governments also agreed to undertake related studies outside the 
agreement, including engineering and economic evaluation of measures 
selected to reduce mercury contamination, a shoreline study to determine 
potential sources of clay and a cost estimate for the construction of a 
dam to raise the level of Clay Lake. 
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Status: Field studies to determine the dynamics of transport, deposition, and 
retention of mercury in the Wabigoon-English system have been completed. 
A number of amelioration techniques have been proposed and reviewed. An 
interim report on the first year's work was released in July 1980 and both 
a Summary Report and a Technical Report are scheduled for release in 


June 1984. 


WATERFORD RIVER URBAN HYDROLOGY STUDY 


Objective: To examine the effects of urbanization on the water resources of the 
basin, and to develop criteria for urban development which minimize 
impacts. 

Duration of Agreement: 1980-1985 

Participants: CANADA 
NEWF OUNDL AND 

Status: Agreement to proceed with this study was arranged through an exchange of 


letters between Environment Canada and the Newfoundland Department of 
Consumer Affairs and Environment early in 1980. Steering and Technical 
Committees have been formed to administer the program and data collection 
is ongoing; models have been selected for use in describing and 
identifying the urbanization impacts on streamflow and water quality; a 
fully urbanized catch basin has been instrumented for model calibration in 
the Newfoundland environment; and maps have been prepared to show changes 
in land use. Most technical reports will be completed in 1984-85. 


QU'APPELLE BASIN 


Objective: To implement recommendations arising from the 1970-1972 Qu'Appelle Basin 
Study. 

Duration of Agreement: April 1974 to March 31, 1984. 

Participants and Funding: CANADA....-. oueeesicceees ep lo 000000 


SASKATCHEWAN. o eecceeeeeee lS 700 000 


An additional $2 000 000 is available on a loan basis from Saskatchewan. 
CMHC funding infrastructure changes have decreased the loan of $8 400 000 
anticipated in the Agreement to about $2 700 000. 


In 1981, Treasury Board approved an amendment to the Agreement which 
allows transfer of funds within the program without affecting total 
program funding. 


Status: The Qu'Appelle Valley Management Board established by the Agreement 
carried out the implementation programs within the. Environmental 
Improvement and Management, Tourism and Recreation Development, and 
Implementation sectors. Programs completed include improved sewage 
treatment facilities at Regina, Moose Jaw and several smaller communities, 
rural flood prone land purchase, water quality and monitoring research, 
land use planning and development controls, tourism and recreational 
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development studies, wildlife management investigations and developments. 
Other programs completed include flood mitigation projects for Regina, 
Moose Jaw, Lumsden, Tantallon and some rural portions along the Qu'Appelle 
River. Pollution control 

works have been constructed at most of the livestock pollution sources. 
Completion of the Qu'Appelle River conveyance program, designed to 
increase channel capacity in severely constricted reaches of the valley 
will be carried out under a new Canada- Saskatchewan Agreement on 
Qu'Appelle River channel conveyance. 


7. LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: To provide protection from flooding of land in the lower reaches of the 
Fraser River Valley and other areas upstream by rehabilitating existing 
dykes, constructing new dykes, increasing river bank protection, and 
improving internal drainage facilities. 

Duration of Agreement: 1968 to March 31, 1986 (extended). 

Participants and Funding: CANADACK ssaaisiaiclawic salnini DON 

BRITISH COLUMBIA.......50% 

(Local authorities are responsible for providing construction and access 
right-of-way.) 
In 1974, the federal government increased its contribution to the Flood 
Control Program and Storage Studies from $18 000 000 to $30 500 000 and 
British Columbia agreed to increase its share by the same amount. In 
fiscal year 1976-77, both parties agreed to increase the funding to 
$60 000 000 for each party, and to extend the Agreement to March 31, 
1984. In fiscal year 1983-84, the Agreement was extended to December 31, 
1986 with no increase in funds. 

Status: Construction has been completed at Kent, Matsqui, Surrey 


(Serpentine-Nicomek] Dams), New Westminster, Coquitlam, Kamloops and 
Surrey (South Westminster); is approaching completion in Richmond, Pitt 
Meadow and the Vedder River; and is well advanced in Delta. Construction 
continued in Abbotsford but is temporarily suspended in Chilliwhack. 
Estimated expenditures under the program to March 31, 1984 = are 
$107,000,000. The current annual funding rate is $4 000 000 from each 
government. 


8. CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: To renew and strengthen cooperation between Canada and Ontario in meeting 
the obligations under the revised 1978 Canada-U.S. Agreement and to 
provide for cost-sharing of specific programs which the province will 
undertake with the federal government in meeting these obligations. 

Duration of Agreement: August 1971 to March 31, 1985; agreement renewed in 1976 


and 1982 


An initial agreement from August 1971 to December 31, 1975 authorized $3 
million for feasibility studies and joint sewage treatment technology and 
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urban drainage research. Loans totalling $250 million for sewage 
treatment facilities from CMHC and the Ontario Government were also called 
for in the initial agreement. (Funding for municipal sewage treatment 
between 1976 and the signing of the new agreement in 1982 was the subject 
of a separate agreement with CMHC under the National Housing Act.) 


The agreement was renewed in March 1976, retroactive to 1 January 1976, as 
a basis for establishing joint water quality objectives, and to serve to 
coordinate and implement federal and provincial input to Canadian 
responsibilities under the international agreement, and to _ conduct 
research. This agreement expired on March 31, 1980 but, because a revised 
agreement was then under negotiation, the 1976 agreement was extended to 
March 31, 1982, through exchanges of letters between ministers. 


The agreement was renewed again in July 1982, retroactive to April 1, 1982. 


Participants and Funding: CANADA 


Status: 


ONTARIO 


The participants each pay half the cast associated with the research and 
surveillance programs. For each fiscal year, the total amount payable by 
Canada shall not exceed an amount to be agreed upon between Canada and 
Ontario, taking into account: 


(a) the recommendations made by the International Joint 
Commission respecting surveillance of the whole of the 
boundary waters ; 

(b) the decisions taken, as a result of such recommendations, 
by the parties to the Canada-U.S. Agreement with respect 
to such surveillance ; 

(c) the recommendations of the Board of Review. 


The federal share in fiscal year 1983-84 was set so as to not exceed 
$1 200 000 and was entirely allocated to surveillance and information 
programs. 


A further $65 million is being made available to Ontario for the period 
1982-1985 to assist in the completion of municipal sewerage facilities 
construction to meet the requirements of the Canada-U.S. Agreement. This 
extra funding was formalized under the 1982 Canada-Ontario Agreement. 


The principle of work-sharing was introduced into the new agreement to 
effect better coordination of federal-provincial activities to meet 
program requirements of the international agreement. 


In February 1981, a joint Canada-U.S. ‘team of scientists began a 
comprehensive investigation of toxic chemicals in the Niagara River. This 
joint investigation will make recommendations as to what should be done to 
reduce or remove the contamination and to monitor the effectiveness of 
clean-up programs. The final report on this investigation is expected to 
be released to the agencies late in the spring of 1984. 


The 1982-83 Annual Report of the Review Board for the Agreement was 
Submitted to the respective parties to the Agreement. 
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Because, as already noted, the Canada-Ontario Agreement is _ being 
undertaken to provide a basis for implementing the Canada-U.S. Agreement 
on Great Lakes Water Quality, a brief outline of activities under the 
latter agreement is also provided. 


CANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


Objective: To improve the quality of the water in the areas of the Great Lakes now 
suffering from pollution; to ensure that Great Lakes water quality will be 
protected in the future; and to restore and maintain the chemical, 
physical and biological integrity of the waters of the Great Lakes Basin 
Ecosystem. 

Duration of Agreement: Continuous since April 1972; revised Agreement signed 


Participants: 


Commitment: 


Arrangement: 


Status: 


November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as an 
ecosystem is explicitly recognized in the new Agreement. Numerical water 
quality objectives for some 40 compounds have’ been’ specified. 
Approximately 99 percent of the sewered population on the Canadian side of 
the basin is now served by adequate municipal wastewater treatment 
facilities. Programs to control and prevent pollution from industrial 
sources entering the Great Lakes System have been designated and are being 
implemented. A commitment has been made to eliminate the discharge of 
toxic substances into the Great Lakes. New interim phosphorus loading 
targets, defined for each lake, are designed to achieve desirable levels 
of water quality. Binational negotiations to ratify the loading targets 
and reach agreement on Canadian and U.S. programs to meet these targets 
were partially completed in 1983. 


The International Joint Commission was given primary responsibility for 
overseeing implementation of this international water quality Agreement. 
The Commission has established a number of Boards and Committees to carry 
out the various provisions of the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, Assessment, and 
Special Projects (including toxics, eutrophication, health hazards, etc.). 


Canada and Ontario have agreed to proceed with the implementation of a 
Phosphorus Control Supplement as recommended under Annex III of the 1978 
Agreement. The Control: Supplement agreed to on October 16, 1983 includes 
measures to both protect the upper Great Lakes and further reduce 
phosphorus discharges to the lower Great Lakes. The Agreement ratifies 
the phosphorus loading targets and allocates the residual load reductions 
to Lake Erie between the United States and Canada. Negotiations continue 
to similarly allocate the load reductions to Lake Ontario. 


In November 1983, the Water Quality Board submitted its report to the IJC 
under the terms of the 1978 Canada-U.S. Great Lakes Water Quality 
Agreement. This report focussed on the environmental quality of the Great 
Lakes Basin Ecosystem. In particular, the report focussed on an update of 
the 18 Class "A" areas of concern identified by the Board in its 1982 
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SOURIS BASIN 


Objective: 


Participants: 


Prior Action: 


Status: 


report and the adequacy of existing remedial programs in addressing the 
pollution issues identified in the areas. The meeting at which the 
Board's report was submitted was set up differently than those of earlier 
years to strenghten the public interaction between the Commission and its 
Boards. 


Under the surveillance program four intensive surveillance cruises of Lake 
Superior and three regular surveillance cruises of Lake Ontario were 
carried out as part of the Great Lakes International Surveillance Plan 
(GLISP). A total of 114 sampling sites on Lake Superior and 94 points on 
Lake Ontario were sampled during each cruise. Daily sampling at 
Niagara-on-the-Lake and at Wolfe Island in the St. Lawrence River, was 
completed. A new sampling site was put in place at Fort Erie. This year 
(1983) was the intensive year for surveillance of Lake Superior as well as 
the last of the nine-year rotational cycle of intensive surveys on each of 
the Great Lakes under the GLISP. This plan is now being updated and 
modified by a number of Lake and Connecting Channel Task Forces in light 
of information collected over the past nine years. 


Canada/Saskatchewan Interim Subsidiary Agreement on Water Development for 
Regional Economic Expansion and Drought Proofing. 


To implement the framework plan for the management of the water and 
related resources of the basin arising from the 1974-1978 Souris Basin 
Study. Environment Canada's participation has been to implement flood 
damage reduction measures recommended in the Souris River Basin Study. 


CANADA 
SASKAT CHEWAN 
MANITOBA 


The Souris River Basin Board report, containing a main report and nine 
supplements, was jointly released by Canada, Saskatchewan and Manitoba on 
August 25, 1978. An Advisory Committee on Implementation of the Joint 
Canada-Manitoba- Saskatchewan Consultative Committees, and a Souris River 
Study Implementation Working Group were established. 


The Advisory Committee on Implementation suggested that the majority of 
the recommendations could be undertaken under existing federal programs, 
provincial programs, federal-provincial agreements and proposed 
federal-provincial agreements. A number of recommendations have been 
covered under the SAW Agreement and the Canada-Manitoba Interim Agreement 
on Water. The SAW agreement expired on March 31, 1984. Vitually no 
federal funds were spent under the Flood Damage Reduction Sector of the 
agreement because identified flood hazard areas were not designated, nor 
were appropriate zoning or land use regulations implemented as required. 
Joint federal-provincial designations have been curtailed by Saskatchewan 
pending the outcome of a review of the Flood Damage Reduction Program. 
Federal and federal/provincial water management activities and work on 
water supply projects are continuing under Agriculture Canada (and 
formerly DREE) and provincial funding. 
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10. 


ll. 


MERCURY IN THE CHURCHILL RIVER DIVERSION SYSTEM 


Objective: 


To determine the degree to which mercury is present in the Churchill River 
Diversion system and to identify sources; to study pathways and mechanisms 
by which mercury moves from water to fish and wildlife through the food 
chain; to monitor the concentration of mercury in aquatic plants and fish 
and compare it with available data on the presence of mercury in people 
living in this area and; where possible, suggest remedies to local mercury 
problems and means of predicting future occurrences of mercury 
contamination. 


Duration of Agreement: March 1983 to December 1986 
Participants and Funding: CANADA $380 000 
MANIT OBA $380 000 


Background: 


Status: 


This study arose from concern over increased levels of mercury in fish 
along the diversion route. Area soils and mineral deposits contain 
background levels of inorganic mercury, which may have been released when 
the area was flooded. This problem was first addressed under the Northern 
Flood Agreement that the Department of Indian and Northern Affairs 
negotiated on behalf of Canada in 1977-78 between Canada, the Province, 
Manitoba Hydro and the Northern Flood committee (a collectivity of various 
Indian Bands). An arbitrator, appointed in March 1980 under the terms of 
the Northern Flood Agreement, to arbitrate claims from any of the four 
parties concerned, identified the mercury agreement as a _ priority 
federal-provincial responsibility. 


The Canada-Manitoba Agreement on the Study and Monitoring of Mercury in 
the Churchill River Diversion was signed on March 10, 1983. The Agreement 
allows for cost-sharing of expenditures made by Canada and Manitoba 
retroactive to April 1, 1982. The four year Agreement is scientific in 
nature and has five broad objectives aimed at improving the knowledge and 
the ability to respond to mercury problems in northern Manitoba. 


Work under this Agreement has progressed well to date with nine of the 
possible 14 projects underway. A four person Steering Committee and eight 
person Technical Advisory Committee have been appointed with an equal 
number of federal and provincial members. A Study Director has been hired 
to provide the necessary management support, coordination of projects and 
information, and to develop the public awareness component of the 
Agreement. 


CANADA-ONTARIO SPECIAL RECOVERY CAPITAL PROJECTS 


Objective: To provide for federal financial contributions to Ontario for water supply 
and sewage treatment projects which will help stimulate economic and 
regional development and which put more modern and efficient public 
capital projects at the service of Canadian Communities in anticipation of 
economic recovery. 

Duration of Agreement: December 1983 to March 1985. 
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Participants and Funding: CANADA vies t's 0 o's'sle sce rete wirles' oe DOS OUO, OUD 


Background: 


Status: 


NORTH SHORE RIVERS 


ONTARIO AND MUNICIPALITIES...$8, 500, 000 


The Special Recovery Capital Projects Program is a federal initiative 
announced by the Finance Minister in his budget address of April 19, 
1983. The Programs goal is stimulation of the economy by providing 
contributions to capital projects which would otherwise be constructed at 
a much later date. 


Planning is underway for a secondary sewage treatment plant = at 
Niagara Falls. Work is proceeding on water delivery and treatment systems 
and sewers at Sudbury and Timmins. 


ECOLOGICAL INVENTORIES PROGRAM 


Objective: To conduct joint ecological studies of rivers flowing into’ the 
St. Lawrence River from its north shore in order to facilitate future 
assessments of ecological impacts from major developments. 

Duration of Agreement: April 1978 to September 1983 (extended) 

Participants and Funding: CANADA. sseccseseseopl 220 000 

QUEBEG: yua ea caueecpt -ec0 uuu 
Status: Final Reports on studies and geophysical inventories were continued during 


the year under review and the final report of the Committee was completed 
in September 1983. 


FLOOD DAMAGE REDUCTION PROGRAM 


1. 


FLOOD MANAGEMENT - 


MARSH CREEK, N.B. 


Objective: To reduce the damage from floods in the Marsh Creek Watershed through 
acquisition of lands, construction of a flood control reservoir, channel 
improvements, excavations and changes in structures. 

Duration of Agreement: September 1977 to March 1984 (extended). 

Participants and Funding: CANADA. ceccseccccccseep6/0 000 


Prior Action: 


Status: 


NEW BRUNSWICK........$670 000 
CITY OF SAINT JOHN....$670 000 


Studies conducted under the Canada-New Brunswick General Agreement 
Respecting Flood Damage Reduction contained recommendations for 
appropriate measures to reduce flood damages in the watershed. Some 
reservoirs and all channelization work, aS well as reconstruction of Marsh 
Bridge, have been completed. Indications are that expropriation of the 
forebay may not take place. 


A consultants study, which focusses on the works constructed to date, is 
nearing completion and is expected to define the current level of flood 
protection afforded by the construction works, and to identify the impacts 
associated with infilling of the forebay. 
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FLOOD DAMAGE REDUCTION WORK AND DYKES - MONTREAL REGION 


Objective: To plan and construct dykes to prevent flood damage in the municipalities 
of Pointe-Calumet, Sainte-Marthe-sur-le-Lac, Roxboro, Pierrefonds and 
Chdteauguay; and to determine the feasibility of enlarging the storage 
capacity in the upper Ottawa River basin, and of reducing the maximum flow 
of Riviere des Mille Iles to approximately 700 cubic metres per second by 
means of a control structure. 


Duration of Agreement: June 1981 to March 1984. 
Participants and Funding: CANADA wicm «taatews so fom 


QUEER ites sass eave Sar 


Under the Agreement Respecting Dykes and Flow Regulation Works in the 
Montreal Region, signed in October 1976, total funding was doubled from 
$5 million to $10 million in October 1977, and was increased in March 1980 
to $11 556 000. Further funding in the amount of $4 500 000 is provided 
under the new agreement signed on June 26, 1981. 


Prior Action: Between June 1974 and October 1976, a study was conducted to determine the 
means of reducing the frequency of both flooding and extreme low water 
levels in the Montreal Region water bodies. The Committee on Flow 
Regulation, Montreal Region, which conducted the study, submitted an 
interim report in 1975 and its final report in October 1976. The first 
implementation agreement was signed in October 1976 on the basis of the 
recommendations in the interim report, because the extensive damage caused 
by floods in 1974 and 1976 in the Montreal Region made it important that 
these recommendations be implemented immediately. 


Status: Construction of dykes at Roxboro, Pierrefonds, Pointe-Calumet, Chateauguay 
and Sainte-Marthe-sur-le-lac was completed. Studies to determine the 
feasibility of a control structure on the Riviére des Mille Iles also were 
completed. Following a series of provincial public hearings concerning 
additional storage capacity in the Quinze Reservoir, the province has 
indicated that it does not wish to pursue the option of increasing storage 
in that reservoir. 


UPGRADING RING DYKES - RED RIVER VALLEY 
Objective: To increase the level of protection afforded by ring dykes in the 
communities of Rosenort, Morris, St. Adolphe, Dominion City, Emerson, St. 


Jean Baptiste, Letellier and Brunkild. 


Duration: Three years 


Participants and Funding: CANADA. «seeeee -»$2 025 000 
MANITOBA.....2-6$2 475 000 


Additional funding of $1,600,000 will be required for proposed works at 
Ste-Rose-du-L ac and Souris. 


ay 


Prior Action: 


Status: 


Between 1967 and 1971 Canada and Manitoba cooperated in the construction 
of dykes around seven Red River basin towns that had suffered damages 
during the 1950 flood and again in 1966. Subsequent experience 
demonstrated, most recently in 1979, that the dykes constructed under the 
1967 agreement did not provide a sufficient margin of safety, nor did they 
meet the standards of the Canada-Manitoba Flood Damage Reduction Agreement 
signed in 1976. Thus, a new agreement was signed on March 10, 1983 to 
upgrade the seven ring dykes which were jointly built earlier, as well as 
an eighth dyke, around Brunkild, which had been built and fully paid for 


by Manitoba. 


An agreement was signed on March 10, 1983, and a committee was being 
formed to administer the agreement. Construction was initiated at St. 
Adolphe and Brunkild. Negotiations were completed to add the construction 
of a dyke at Ste-Rose-du-L ac and the upgrading of a dyke at Souris through 
an amended agreement. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Prior Action: 


Status: 


Objective: To reduce the level of flood damage along the Riviére des Mille Iles in 
Montreal Region. 

Duration: December 1983 to March 1987. 

Participants and Funding: CANADA. 6 csecccnesspoo9 million 


QUEBEC scan secicceen hl <e million 
Studies to determine the feasibility of a flood control structure on the 
Riviere des Mille Iles were conducted under the Agreement Respecting Dykes 


and Flow Regulation Works - Montreal Region. 


The Canada-Quebec Agreement was signed on December 10, 1983, and the 
Steering Committee for the project was established. 
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INTRODUCTION 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for joint 


federal-provincial management of Canada's Water resources. Section 36 of the act requires that a 


report on operations under the Act be laid before Parliament as soon as possible after the end of 


each fiscal year. This, the thirteenth annual report, covers operations to March 31, 1985. 


On January 26, 1984, the appointment of an Advisory Committee to conduct an inquiry on federal 


water policies was announced. Highlights of the announcement appear on page 3. 


Up to and including fiscal year 1975-76, Canada Water Act funding was provided on the basis of 
lead projects. In fiscal year 1976-77, Treasury Board established a ceiling on expenditures 
cost-shared with the provinces (for river basin planning and implementation, 


and flood damage 
reduction) at about an $18 million per year level. 


Subsequently, budget reductions and consequent 
adjustments to the program have lowered the ceiling for recent years to about $11.8 million for 


federal-provincial agreements under the Canada Water Act. As a result of the government's desire 


to move towards sound fiscal management, the decision was made to extend capital works projects in 


British Columbia and Quebec over a longer period of time to realize a $2 million saving in 


1985-86. This will result in funding for federal-provincial water management agreements falling 


below $10 million for 1985-86. 


ey 


PROVISIONS OF THE CANADA WATER ACT 


Part I of the Act provides for the establishment of federai-provincial consultative 
arrangements for water resource matters (Section 3); and for cooperative agreements with the 
provinces for the development and implementation of plans for the management of water resources 
(Section 4 - 7). This part also enables the Minister, directly, or in cooperation with any 
provincial government, institution, or person, to conduct research, collect data, and establish 
inventories associated with the water resources. 

Part II envisages federal-provincial management where water quality has become a matter 
of urgent national concern. This part permits the establishment of joint federal-provincial 
incorporated agencies (although existing federal and provincial corporations might alternatively 
be used) to plan and implement approved water quality management programs. 

Part III of the Act provides for regulations banning the manufacture or import for use or 
sale in Canada of any cleaning agent or water conditioner that contains a nutrient in a greater 
concentration than that prescribed by regulations. This is one of the principal means of reducing 
the rate of eutrophication of water bodies. 

Under Part IV are provisions for the general administration of the Act. In addition, it 
provides for inspection and enforcement, and permits the Minister, either directly or in 


cooperation with any government, institution, or person, to undertake public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 


Inquiry on Federal Water Policy 

In January 1984, a three-member Advisory Committee was appointed by the Environment 
Canada Minister under section 26 of the Canada Water Act, to provide advice on federal water 
policy. 

In brief, the committee was instructed to conduct an Inquiry for the purpose of 
identifying and describing emerging water issues and their federal, provincial, and international 
jurisdictional ramifications. Subjects of study included the adequacy of the supply and quality 
of water in Canada “to ensure the enhancement of the health, well-being and prosperity of the 
people of Canada“. The Inquiry must also pass judgement on the adequacy of scientific and 
research expertise in water management in Canada and, based on its findings, make recommendations 
and, as well, propose strategies that the government could adopt to implement the recommendations. 

In order to encourage the public to take part in the public hearings, the Inquiry 
prepared a participation paper, "Water Is a Mainstream Issue", to draw attention to the water 
supply, water quality, and water management issues facing the country. The paper was issued at 
the beginning of June 1984. About 10 000 copies had been distributed by the time the hearings 
were due to begin in September. The paper said: "Our country has enjoyed a good deal of success 
in tackling water issues in the past, but the new challenges of climatic change, acid rain, 
persistent hazardous wastes, and potential water shortages will pose formidable problems for 
policy makers and managers in the future." 

Water issues involve the federal, provincial and territorial governments. In the early 
months of the Inquiry, the chairman and other members arranged consultations with the authorities 
concerned with water matters in all ten provinces and the two northern territories. This phase of 
the Inquiry's work assured a strong provincial and territorial input of information and views. 
Arrangements were also made for participation by the large number of federal departments and 
agencies (in addition to Environment Canada) that share responsibility for water matters at the 
federal level. 

A schedule of public hearings was arranged by the Inquiry to provide for the hearing of 
briefs, and discussion with participants, at 17 centres across Canada. The hearings opened in 
Halifax September 18 and concluded in Ottawa on December 10,. 1984. The hearings lasted for a 
total of 33 days and involved at least one hearing in each province and territory. A total of 201 
oral presentations were made by individuals and organizations at the hearings and 300 written 
briefs were received. 

As the members of the Inquiry familiarized themselves with the water issues facing the 
country, they developed a program of research to bring together existing expertise on the various 


subjects of the Inquiry. This program includes studies of the following: 1) legal and 


jurisdictional issues affecting water management in Canada; 2) boundary water arrangements with 
the United States; 3) evaluation of the federal water administration; 4) the administration of 
northern waters; 5) the adequacy of water research in Canada; 6) current data on water quantity, 
quality, and uses; 7) the forecasting of demand for water; 8) ground water issues; 9) competition 
for prairie waters; 10) impact of cultural practices on water resources; 11) socio-economic value 
of water; 12) framework for water planning and management; 13) assessment of risk levels in water 
quality, flood, and drought threats; 14) integrating demand management into water policy; 15) 
user-pay and other fiscal measures; 16) safeguarding Canadian drinking water; 17) case study - the 
deterioration and restoration of the Saint John River; 18) interbasin transfers; 19) water export; 
20) the condition of existing water and waste water systems in Canada; 21) a historical overview 
of development of Canadian water policy and management. 

At the end of March 1985, the Inquiry was preparing to release an interim report called 
"Hearing About Water", a synthesis of the opinions expressed during the Inquiry on federal water 
policy and Canada's water resources. The Inquiry plans to hand its findings and recommendations 
to the Minister of the Environment by July 31, 1985, in accordance with the 18-month deadline 


given to it in its terms of reference. 


PART I: Comprehensive Water Resource Management 


Federal-Provincial Cooperation 

The Canada Water Act calls for joint consultation between the federal and provincial 
governments in matters related to water resources. Discussed briefly in the following are joint 
programs under the national Flood Damage Reduction Program as well as other projects involving the 
regulation, apportionment, monitoring or survey of water resources, and the preplanning, planning 
or implementation of Water Management Programs. 

Agreements for specific water programs provide for the participating governments to contribute 
funding, information, and expertise in agreed ratios. For ongoing activities such as the water 
quantity survey agreements with each province, cost sharing is in accordance with each party's 
need for the data. For study and planning agreements, it is usual for the federal government to 
meet half the costs and the provincial government(s) the other half. The planning studies 
encompass interprovincial, international or other basins where federal interests are important. 
Cost sharing for implementation is in proportion to federal and provincial responsibilities and 


often includes a contribution from local governments. 


Interdepartmental Committee on Water 

The Interdepartmental Committee on Water (ICW) was established in 1968 ta promote coordination 
and to advise on all federal water programs. Since then, ICW has actively pursued its mandate 
and, on May 31, 1984 held the 54th meeting since its inception. 

A total of 23 departments and agencies with an interest in water matters are represented on 
this 25-member committee. Subcommittees and Working Groups are set up as required. Currently 
there are five subcommittees whose areas of interest are 1) the Canada-U.S., and Canada-Ontario 
Great Lakes Water Quality Agreements, 2) water quality, 3) floods, 4) the preparation of responses 
to IJC reports and 5) the coordination of federal activities in the Mackenzie River Basin. 

In addition to the work of these subcommittees, issues or subjects of interest brought to the 
attention of ICW over the past year included; the inquiry on federal water policy, a proposed DFO 
fisheries habitat management policy, the Fraser River estuary management agreement, water and 
economic development in the prairie provinces, the English/Wabigoon mercury study, the proposed 
National Health and Welfare drinking water legislation, Niagara River toxics, power developments 
along the Niagara River, a Canada-Newfoundland agreement to improve the water supply system in 
Channel-Port aux Basques, and a Canada-Quebec agreement concerning flood damage reduction at 


Richmond. 


Federal-Provincial Water Resource Management Programs 
Table 1 shows a breakdown of current cost-shared federal-provincial water management programs 


a 


TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL WATER MANAGEMENT PROGRAMS 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


Under Negotiation New During 1984-85 


Water Quality Monitoring 
Agreement with Quebec 


Water Quality Monitoring 
Agreements with Alberta, 
British Columbia, 
Newfoundland, Manitoba 
and New Brunswick 


WATER MANAGEMENT PROGRAMS 


Under Negotiation New During 1984-85 


South Saskatchewan Study Qu'Appelle Conveyance 
Regina-Moose Jaw Water 


Treatment P lant* 


Fraser River Estuary 
Management Program 
Implementation Agreement 

Lower Fraser Valley Flood 
Control (Extension) 

Port aux Basques Water 
Treatment* 


FLOOD DAMAGE REDUCTION PROGRAM 


Under Negotiation New During 1984-85 

Initial Agreements with 
Alberta, British 
Columbia and Yukon 
Territory 

Amending Agreements with 
Saskatchewan, Ontario 
Nova Scotia, and Quebec 

Amendment to Agreement 
to Upgrade Ring Dykes, 
Red River Valley 


Agreement for Flood Control 
on the Saint-Francois River 
in Richmond 

Richmond (Quebec) Flood 
Control Agreement 

Memorandum of Understanding 
Indian Lands 


Ongoing During 1984-85 


Water Quantity Surveys with all 
provinces 

Prairie Provinces Water Board 

Mackenzie River Basin Committee 

Water Quality Monitor ing-Garrison 
Diversion 

Lake of the Woods Control Board 

Ottawa River Regulation Planning Board 

Ottawa River Water Quality 
Coordinating Committee 


Ongoing During 1984-85 


Fraser Estuary Planning 

Winter Basin Planning 

Waterford River Urban 
Hydrology (Planning) Study 

Mercury in Churchill River 
Diversion System 

Yukon River Basin Study 


Lower Fraser Valley Flood Control 
Canada-Ontario Agreement on 
Great Lakes Water Quality 
Special Recovery Capital 
Projects in Ontario* 


Ongoing During 1984-85 


Mille Iles Control Structure 
and Dykes, Montreal Region 

Initial Agreements with Newfoundland, 
New Brunswick, Manitoba and the 
Northwest Territories 

Amending Agreements with Newfoundland, ' 
New Brunswick, Ontario and Manitoba 

Upgrading Ring Dykes, Red River 
Valley 

Manitoba Flood Forecasting 

Quebec City Flood Control 


* Not a Canada Water Act Agreement but included here in the interest of completeness. Special 
funds were made available for this project under Economic and Regional Development Sub-Agreement: 


or under the Special Recovery Capital Projects Program. 


and indicates the stage each has reached. Each of the programs is referred to briefly in the 
following few pages and described in more detail later in this report. Table 2 is a record of the 


achievements under the Act since its inception in 1970. 


Regulation, Apportionment, Monitoring and Survey Programs: Although most federal-provincial 


agreements carry a time limit within which the objectives of the agreement are likely to be 
reached, there are some agreements involving monitoring and survey responsibilities which are 
projected to continue into the foreseeable future without termination. One such program, a new 
one, on a national scale, designed to coordinate both federal and provincial water quality 
surveys, came into operation. 

The federal government has been involved in the collection of water quantity data since 
the late 1800s. In earlier years, hydrometric networks were operated under informal arrangements 
with all provinces except Quebec. The 1922 agreement with Quebec was rescinded in 1964 when the 
Quebec government took responsibility for most of the hydrometric network in that province. 
Beginning in April 1975, uniform cost-sharing Water Quantity Survey Agreements were implemented 
with all provinces and with the Department of Indian and Northern Affairs for the territories. It 
is recognized that water quantity data are essential to water management and, since the costs of 
collecting water data are substantial, the efficiency of data collection programs is enhanced 
significantly by combining networks and standardizing methodology. These agreements recognize 
that water quantity data may be collected to meet federal needs, provincial needs, or a 
combination of needs. Hence funding for the operation of the networks is provided according to 
each party's needs. The water quantity networks and cost-sharing data are determined annually by 
Federal-Provincial Coordinating Committees. Also, a national meeting of all Federal-Provincial 
Coordinating Committees is convened regularly to review annual progress reports and to discuss any 
concerns arising under the Agreements. The seventh national Coordinating Committees meeting took 
place in Winnipeg in February 1985. Under discussion was the Compendium Report of Practices, 
Interpretations and Administrative Procedures which ensures consistency in the implementation of 
the Water Quantity Agreements throughout Canada. During the year, a total of 2847 gauging 
stations were operated under the Agreements in Canada, 2684 by the federal government and 163 by 
the Province of Quebec. Data from these stations as well as from 676 stations operated mainly by 
other provincial agencies are contained in the national water data bank - HYDAT; the data bank 
also contains data for another 3722 discontinued stations. Under the terms of the Agreements, 
Canada is responsible for maintaining the computer data base and for publishing: the data. All 
hydrometric data are provided free of charge upon request. 

In a move to improve upon data collection associated with the hydrometric survey, a 
five-year program to acquire and install 350 data collection platforms (DCPs) at remote 


hydrometric sites across Canada received Treasury Board approval effective April 1, 1983. Through 


TABLE 2 - PROGRAMS OR STUDIES COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 1972 
Qu'Appelle River Basin Planning 1972 
Saskatchewan-Nelson Basin Planning 1973 
Okanagan Basin Planning 1974 
Saint John Basin Planning 1975 
Lake Winnipeg, Churchill and Nelson Rivers Planning 1975 
Great Lakes Shore Damage Survey 1975 
Fraser River Upstream Storage Planning 1976 
Churchill River Basin Planning (Sask.-Man.) 1976 
Montreal Region Flow Regulation Planning Study 1976 
Peace-Athabasca Delta Implementation 1976 
Northern Ontario Water Resources Planning 1978 
Southeastern New Brunswick Dyking Implementation 1978 
St. Lawrence Water Quality Planning Study 1978 
Souris Basin P lanning 1978 
Metropolitan Toronto Flood Control Implementation 1978 
Lower Saskatchewan Basin Preplanning 1979 
Southwestern Ontario Dyking Implementation 1979 
Upper Thames Flood Control Implementation 1979 
Yukon Basin Preplanning 1979 
Ottawa River Regulation Planning Report 1980 
Thompson Basin Preplanning 1981 
Great Lakes Shore Damage Survey Implementation 1981 
Dykes and Flow Regulation Works - Montreal Region 1981 
Mackenzie Basin Planning 1982 
Shubenacadie-Stewiacke Basin Planning 1982 
Ottawa River Water Quality Report 1982 
Okanagan Basin Implementation 1982 
Prairie Provinces Water Board's Water Demand Study 1983 
North Shore (St. Lawrence) Ecological Inventories 1983 
Winter River Preplanning | 1983 
Qu'Appelle Basin Implementation ‘ 1984 
Wabigoon-English Mercury Contamination Study 1984 
Yukon River Basin Planning Study 1984 


the use of satellites, the DCP permits the real-time acquisition of hydrometric data. 
Effectiveness of operation and cost savings were key items in the original proposal, with the 
Output of greatest value to navigation, reservoir operation, water allocation, flood forecasting 
and similar purposes. When necessary, DCPs are being equipped with sensors to provide information 
required by the Atmospheric Environment Service and the Canadian Forestry Service. As of 
March 31, 1985, 140 DCPs had been delivered, a total of 90 instruments had been installed and 73 
had been activated. Shortages of component parts from suppliers have caused delays in the 
delivery of essential sensor interface instruments and power supply components. Currently, data 
from the DCP network are being retrieved from a U.S. receive station via an automatic dial-up 
system. Approval to establish a ground receive station in Canada has been obtained at the 
departmental level but Treasury Board approval still must be obtained. Installation of this 
facility will greatly improve the efficiency of distributing real time data required for network 
operations. 

The federal and provincial governments also operate networks for the monitoring of water 
quality. In March 1982, in response to requests from some provinces, the federal cabinet approved 
& new program providing for federal-provincial cost sharing agreements for water quality 
monitoring networks. Over the next few years, Environment Canada will be negotiating water 
quality monitoring agreements with interested provinces to provide for sharing of costs, exchange 
of data and a Canada-wide quality control program. The Canada-Quebec Agreement came into effect 
April 1, 1983. Negotiations with Alberta, Newfoundland and British Columbia were completed and 
discussions with New Brunswick and Manitoba were under way. The agreements are modelled after the 
hydrometric agreements, with financing being provided by each government in proportion to its data 
needs. By 1986-87, if all provinces join the program, the new network is expected to incorporate 
450 existing stations of federal interest, upwards of 2000 existing stations of provincial 
interest, and about 180 new stations of joint interest. In addition, some Agreements may include 
cost-shared surveys or special studies to best address existing or emerging issues of joint 
concern. The proposed stations exclude Great Lakes water quality stations which are administered 
under other agreements. In March 1983, Treasury Board approved the resources required to 
implement the agreements. 

The Prairie Provinces Water Board, a federal-provincial board which administers the 
Prairie Provinces Master Agreement on Apportionment, continued to provide recommendations to 
Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable apportionment of eastward 
flowing interprovincial prairie rivers. During the year, the Board's Committees on Hydrology, 
Water Quality and Groundwater continued to recommend procedures for natural flow determination for 
apportionment purposes and for evaluating the effect that proposed projects might have on the 
balance of interprovincial waters. A four-year study of historic and current water demands in the 


three prairie provinces was completed in February 1983 and that information is now being updated 


on a continuous basis. The Board also has approved the report on Administration of the 
Apportionment Agreement and has implemented the recommendations on apportionment of the flow of 
Battle, Lodge and Middle Creeks at the Alberta-Saskatchewan boundary. The Board is now evaluating 
site-specific water quality requirements that have been proposed for three of the eleven 
interprovincial sites where water quality is monitored on a continuing basis. Similarly, the 
Board's Committees have prepared a profile of ground water protential at the Alberta-Saskatchewan 
boundary and are developing an approach to deal with the interprovincial problems related to 
upstream drainage. 

The Mackenzie River Basin Committee, with representation from Canada, Alberta, 
Saskatchewan, British Columbia and Yukon and Northwest Territories, met during the year to fulfill 
its liaison responsibilities and to consider study designs, budgets and agreements associated with 
future implementation of Recommendations 2 and 5 contained in the Mackenzie River Basin Study 
Report of 1982. The Committee also is considering a general agreement which will supersede the 
1977 Memorandum of Understanding which formed the Committee; the new agreement would reconstitute 
the Committee, and give full member status to the Northwest Territories and Yukon Territory. 

The Ottawa River Regulation Planning Board has a mandate to plan and recommend criteria 
for regulating the Ottawa River, taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and recreation. A study was under way to 
refine the regulation model and its use in sensitivity and risk analyses. Additional storage and 
diversion opportunities also were being analyzed. 

The Ottawa River Water Quality Coordinating Committee was established early in 1983 to be 
responsible for reviewing data needs and for coordinating data collection through a joint 
monitoring program. The Board's first annual report, under preparation at year's end, is expected 
to recommend water quality objectives, and will reveal coordinated long-term monitoring plans for 
the river, 

An evaluation of automatic monitors, and preliminary interpretation of data acquired from 
water quality monitoring stations related to the Garrison Diversion project, were completed. 
Subsequent discussions with Manitoba should lead to ongoing water quality monitoring activities to 
be included as part of a Canada-Manitoba Water Quality Monitoring Agreement. A U.S. Commission 
has recommended a number of changes to the Garrison project; Canada will monitor the progress of 
legislation required to implement the recommended changes. 

The Lake of the Woods Control Board continued to regulate certain waterways in the 
Winnipeg River basin so as to balance the requirements of the various and Saeet ines conf licting 
interests that depend upon the water in the basin. The Board was established under the Lake of 
the Woods Control Board Act, well before the Canada Water Act was passed, and is described here 
only to complete the picture on federal-provincial water management in Canada. Ouring 1984, the 


Board expanded its real-time gauge network in the basin and continued to move in the direction of 
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computerizing its current methodologies and introducing new mathematical modelling activities to 


assist it in its deliberations. 


Water Management Programs: Depending upon the nature of the work being conducted, water 
management programs can fall within any of the three stages - preplanning studies, planning 
Studies or implementation activities. During 1984-85, several water management programs were 
continued, one new program was initiated to complete the conveyance work begun under the 
Qu'Appelle Implementation Agreement, and the federal-provincial water quality monitoring program 


was initiated with the signing of an agreement with Quebec. 


Preplanning Studies: Preplanning studies normally arise as a result of public representation to 
resolve one or more problems which are perceived at the local level. The preplanning study has 
become the vehicle with which to investigate the concerns expressed, and also to examine briefly 
all of the emerging and potential opportunities and problems of the area in question and to make 
recommendations as to the desirability of a longer-term planning study. There were no formal 
preplanning studies under way in 1984-85, although a joint assessment of problems and opportunities 
in the South Saskatchewan basin in Saskatchewan was ongoing in support of negotiations towards a 


study agreement. 


Planning Studies: Planning studies generally are directed towards the development or management 
of the water resources for the social betterment and economic growth of the basin or area under 
study. There were no new planning studies initiated during the year but, as mentioned above, a 
Canada-Saskatchewan study of the South Saskatchewan River basin has been proposed that would 
provide the essentials for a water management plan in the Saskatchewan portion of the basin. 

A preplanning study of the Winter River basin (Prince Edward Island) was undertaken 
during the period 1977-1983 to determine the reliability and sensitivity of the existing water 
supply system in Charlottetown, Prince Edward Island. A planning study was subsequently arranged 
through an exchange of letters. Funding sought from Canada Water Act and MSERD sources was not 
approved and the study is being completed under a work-shared arrangement. 

A Canada-B.C. Fraser River Estuary Agreement for the development of a Management Plan for 
the Estuary was completed in March 1982. A review of the proposed management plan was carried out 
in 1982-83 to determine an implementation strategy. Approval of a Canada-British Columbia 
Implementation Agreement for management of the Fraser River Estuary is being sought. 

In Yukon Territory, program activities were ongoing in the Yukon River basin under the 
3-year, $2.2 million Canada-British Columbia-Yukon planning agreement which was signed on 
November 24, 1980. Joint studies were conducted for purposes of formulating a planning framework 


under which development alternatives in the basin can be evaluated. The Yukon River Basin 
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Committee succeeded in extending the Agreement to September 30, 1984, without change in funding, 
in order to complete the studies under way and prepare reports on the completed studies. On 
January 24, 1985, the Yukon River Basin Committee submitted its Yukon River Basin Study Report to 
the signatories of the Agreement. 

In northwestern Ontario, field studies to assess the viability of methods to deal with 
the problem of mercury in waters and sediments of the English-Wabigoon River system were 
completed. Preparation of both a Technical and a Summary Report had been seriously delayed but 
both were finally completed and released in August 1984. 

An exchange of correspondence confirmed the start of a Canada-Newfoundland urban 
hydrology study in the Waterford River basin of Newfoundland early in 1980-81. Federal input is 
in the form of work sharing. Field and office work in project areas was completed and six out of 
eight technical reports were released. 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee, which comprises the 
five Indian Bands of Cross Lake, Nelson House, Norway House, Split Lake and York Landing, signed 
the Northern Flood Agreement in December 1977. This Agreement, which is not under the Canada 
Water Act, is administered federally by the Department of Indian and Northern Affairs to provide 
compensation for the effects of Nelson River hydro-power developments, specifically Lake Winnipeg 
regulation and the Churchill River diversion. It also provides an opportunity for renewed 
economic and social development in the communities. Article 17 of the Agreement commits Canada, 
Manitoba, and Manitoba Hydro to joint action for the implementation of the recommendations of the 
Lake Winnipeg, Churchill and Nelson Rivers Study Board Report which deals with ecological concerns 
and to report annually to the Band Councils on progress made. As part of this process, a consent 
order was issued following arbitration proceedings initiated by the Northern Flood Committee in 
1981 that obliged Canada and Manitoba to implement appropriate studies of mercury contamination in 
the diversion system. This resulted in the Canada-Manitoba Canada Water Act Agreement on the 
Study and Monitoring of Mercury in the Churchill River Diversion which expires March 31, 1986 and 
will cost $760 000 shared equally by the two governments. Work under this Agreement has 


progressed well to date with all of the possible 14 projects under way or completed. 


Implementation Programs: An agreement to increase the carrying capacity of the Qu'Appelle River 
was initiated when the comprehensive implementation agreement eaiieed in March 1984. Also, a 
federal-provincial agreement was announced in April 1984 under which Environment Canada 
coordinates federal contributions to a water filtration plant serving Regina and Moose Jaw in 


Saskatchewan. Funding for the latter agreement falls under legislation other than the Canada 


Water Act. 


To complete the conveyance work begun under the 1974-1984 Qu'Appelle Implementation 


Agreement, the Qu'Appelle Conveyance Agreement was signed by Canada and Saskatchewan in June 1984, 
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Extending to March 31, 1989, the $4.75 million Agreement is cost-shared 50/50 by the two 
governments. The program is designed to increase the channel carrying capacity in restricted 
areas of the river. When completed, the improved channel will convey larger quantities of water 
with less overbank flooding. 

In December 1983, a Canada-Ontario agreement was signed under the Special Recovery 
Projects Program authorizing federal contributions over a two-year period for water treatment, 
water delivery and sewage treatment facilities at Niagara Falls, Sudbury and Timmins. The $9.5 
million federal contribution, about one third of the total cost, allowed these projects to 
progress at a quicker pace than would otherwise be the case. 

To improve the water supply to Regina and Moose Jaw, the Saskatchewan and federal 
governments signed an ERDA Sub-Agreement on May 1, 1984, under which the federal government will 
provide a maximum of $5 million or 33 1/3% of costs (whichever is less) towards the expected $15 
million cost for the granular activated carbon water treatment facility. The plant is expected to 
be officially commissioned in June 1985. Discussions are under way regarding a _ similar 
arrangement for Port aux Basques, Newfoundland. 

The Canada-British Columbia construction program, designed to reduce damages due to 

floods in the lower Fraser Valley of British Columbia, continued during the year. Some 
$115 million of a total joint commitment of $120 million was spent up to the end of March 1985, 
-and discussions were under way regarding an agreement extension. 
A renewed Canada-Ontario Agreement on Great Lakes Water Quality, retroactive to 
April 1, 1982, and extending to March 31, 1985, was signed on July 12, 1982. This agreement 
provides for the cost-sharing of research, surveillance and information activities and reflects 
the commitments undertaken by Canada in the 1978 Canada-U.S. Great Lakes Water Quality Agreement. 
It also re-emphasizes the cooperative phosphorus control and Great Lakes surveillance programs 
and, in accordance with the 1978 agreement, outlines programs for dealing with toxic substances 
and hazardous materials in the Great Lakes. The annual federal contribution to cost-shared 
programs continued at a maximum annual rate of $1.2 million. To meet federal responsibilities 
under the 1978 Canada-U.S. Agreement, Canada also is making special funding available to the 
province in the amount of $65 million to assist in the completion of municipal sewage treatment 
facilities in the Great Lakes region. On October 16, 1983, Canada and the United States signed a 
“Supplement to the 1978 Agreement for the purpose of lowering phosphate levels in Great Lakes 
waters. Negotiations are well advanced towards a revised Canada-Ontario agreement. 
| 
Flood Damage Reduction Program: During 1984-85, this program was actively supported throughout 


most of Canada. 


OBECTIVE: The Flood Damage Reduction Program follows the cooperative federal-provincial approach 
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of the Canada Water Act. Its overall aim is to reduce flood damages. The first step is to 
identify flood risk areas and discourage further flood vulnerable developments in those areas. 
Where existing development warrants it, a second step may be to provide remedial measures. 

When joining the program, the provinces sign a General Agreement and a Mapping Agreement 
(or a combined agreement). The General Agreement outlines the basic approach that will be taken 
to reduce flood damages. The respective governments and their agencies agree not to engage in, or 
provide assistance to undertakings vulnerable to flood damage in designated flood risk areas. In 
such areas, federal disaster assistance will be restricted to structures built before designation 
and, in some circumstances, new structures which are flood proofed. Zoning on the basis of the 
flood risk is encouraged. 

The Mapping Agreement provides for the flood risk mapping and designation of the areas to 
which the policies in the General Agreement will apply. Forming part of this agreement is a list 
of communities in the province which are to be mapped and specifications to be followed in 
conducting the hydrotechnical and mapping work. When maps not meeting these specifications are 
available, interim designation may be applied until such time as new maps are prepared. This 
agreement also requires that information pertaining to the designated area be made available to 
governments, zoning authorities, the public and anyone contemplating development in or near these 
areas. AS a matter of course all flood risk maps and reports are distributed to key federal 
departments represented on the Treasury Board Advisory Committee on Federal Land Management. 
Designations to March 31, 1985 are listed in Table 3. 

In some cases existing developments in designated areas will still require protection 
against flood damages and, for this reason, further agreements to study such problems can also be 
negotiated with the provinces. Where benefits exceed costs and where there is a national 
interest, federal-provincial agreements may subsequently be reached on implementation action. 
This action could include flood forecasting and warning, flood proofing, works to control f lows 
and levels, acquisition of property, easements or land use planning. It should be noted that, in 
examining alternatives, the best choice will be made on the basis of effectiveness, cost, and 


environmental impact. This could mean allowing some flooding to occur. 


DURATION: The original agreements generally covered a ten-year period, but an Amending Agreement 
in 1980-81 extended the General Agreement with Manitoba beyond the ten-year period. Similar 
extensions occurred in 1981-82 with the signing of an Amending Agreement with New Brunswick and ir 
1982-83 with the signing of an Amending Agreement with Ontario. In 1983-84 the General anc 
Mapping Agreements with Newfoundland, the Mapping Agreement with Quebec and the Flood Forecasting 
Agreement with Manitoba were amended. In 1984-85, amendments to Agreements with Nova Scotia, 


Ontario, Manitoba and Saskatchewan were proposed, and are discussed in the following sections. 
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TABLE 3 - DESIGNATIONS TO MARCH 31, 1985 UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


LOCAT ION 


NEWFOUNDLAND 


Stephenville 
Steady Brook 
2 designations 


NOVA SCOTIA 


East River 
Sackville River 


Antigonish 
3 designations 


NEW BRUNSWICK 


Fredericton 

Perth/Andover 

Oromocto to Lower Jemseg 
Lower Fredericton to Lincoln 
Sussex 

Keswick 


6 designations 


QUEBEC 


Montréal Region 
Chaudi@re Basin 
Gatineau/ Ottawa Rivers 
Upper Richelieu River 
du Gouffre 

Lower Richelieu River 
Rivitre Assomption 
Riviére Saint-Francois 
Rivitre Yamaska 
Rivi@re Bécancour 
Rivitre Nicolet Basin 
Trois-Rivi@res-Quest 


12 designations 


NUMBER OF 
COMMUNIT IE 


2 


MAPPED 
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NUMBER OF 
PUBLIC INFO. 
MAPS 


oe aoe 


Walesuiee 


DATE OF 


POPULATION! DESIGNATION 


9 000 June 84 
570 Mar. 85 
9 570 
16 900 Feb. 84 
7 100 Feb. 84 
23 300 Nov. 84 
47 300 
65 000 Feb. 80 
1 900 Feb. 80 
15 000 Mar. 81 
3 000 Feb. 82 
5 000 Sept. 82 
1 100 Mar. 83 
91 000 
1 940 000 May 78 
50 000 Mar. 79 
283 000 Oct... 79 
80 000 Apr. 80 
9 000 Apr. 80 
125 000 Nov. 81 
94 000 May 82 
170 000 Oct. 82 
64 000 June 83 
14 000 May 84 
73 000 . May 84 
__|13 000 Aug. 84 
2 915 000 


Table 3 (cont'd) 


LOCAT ION 


ONTARIO 


White River 
Toronto 


Sturgeon River/Lake Nipissing/ 


French River 
Kaministiquia River 


4 designations 


MANITOBA 


Melita 
Wawanesa 
Winnipeg 
Sour is 
Elie 
Brandon 
La Salle 
Sanford 
Starbuck 
Swan River 
Dauphin 
Carman 
Lorette 


13 designations 


SASKATCHEWAN 


Estevan 
Oxbow 

Roche Percée 
Moose Jaw 


4 designations 


NORTHWEST TERRITORIES 


Hay River 


idesignation 0 


45 designations 


NUMBER OF NUMBER OF 
COMMUNITIES PUBLIC INFO. 

MAPPED MAPS 
1 1 

24 8 

9 5 

_£ au 
36 15 

1 1 

1 1 

1 1 

1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

a eal 

13 13 

1 1 

1 1 

1 1 

al a 

4 4 

Bes ied 
Bs a) 
305 144 


1. Figures are approximate and based on 1981 Census data. 


PS 


POPULATION | 


1 000 


3 000 


63 
oo 


000 


3 103 


— 


565 


— © 


000 


34 
4g 


Nm |r 


6 835 745 


000 


000 


000 


200 
500 
000 
750 
450 
250 
350 
400 
225 
800 
000 
400 
100 


425 


200 
200 
150 


550 


900 
900 


Aug. 
Dec. 


Mar. 
Aug. 


Dec. 
Dec. 
Feb. 
Oct. 
Nov. 
Mar. 
Nov. 
Nov. 
Nov. 
May 

Feb. 
June 
Sept 


Aug. 
Aug. 
Aug. 
Oct. 


May 


DATE OF 
DESIGNATION 


82 


83 


80 
80 
80 
81 


84 
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Table 4 - FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS 
TO March 31, 1984 


Duration Total Cost* Expiry 
“(dottarsy = “Date 
Amending Agreement - “ = 
General Agreement 12 - 1993 
Flood Risk Mapping Agreement 7 1 470 000 1988 
Studies Agreement 5 480 000 1988 
VA SCOTIA 
Amending Agreement - - - 
General Agreement 16 . 1994 
Flood Risk Mapping Agreement 1] 1 030 000 1989 
Studies Agreement 1] 670 000 1989 
W BRUNSWICK 
Amending Agreement - fs = 
General Agreement 15 - 1991 
Flood Risk Mapping Agreement 10 2 000 000 1986 
Studies Agreement 10 200 000 1986 
Flood Forecasting Agreement - Saint John River basin 10 1 400 000 1987 
Flood Damage Reduction - Marsh Creek 5.5 2 010 000( a) 1984 
Petitcodiac Sea Dykes Agreement 3 months 160 000 1979 
EBEC 
Amending Agreement - - - 
Combined General and Flood Risk Mapping Agreement 16 6 000 000 1992 
(mapping 11) 1987 
Dykes and Flow Regulation Works - Montreal Region 60 11 556 000(b) 1982 
Studies and Implementation of Dykes and F low 
Regulation Works - Montreal Region 2 4 500 000(b) 1984 
Quebec City Flood Prevention Agreement 2 833 DOr 1985 
Mille Iles River Agreement Jeo 13 100 000(b 1987 
Saint Francois River Agreement - Town of Richmond 3 4 350 000(b) 1987 
INTARIO 
Cope ple Agreement - - - 
All Inclusive Flood Damage Reduction Agreement 12 1 200 000(b) 1990 
(mapping 7) 8 000 000 1985 
MANITOBA 
Amending Agreement = = id 
General Agreement 14 - 1990 
Flood Risk Mapping Agreement 8 2 190 000 1984 
Studies Agreement 9 310 000 1985 
Flood Forecastin 5 600 000 1986 
Ring Dyke Upgrading Agreement 3 4 500 000(b) 1985 


SASK ATCHE WAN 


General Agreement 10 - 1987 
Flood Hazard Mapping and Studies Agreement (mapping 5) 1 300 000 1982 
studies 480 000 
WORTHWEST TERRITORIES 

Memorandum of Understanding 2 225 Bf} 1978 
Memorandum of Understanding 10 400 000(c 1989 

(mapping °) 1984 
General Agreement 0 - 1989 


' These costs are to be shared equally by the federal and provincial governments except for 
a) 33-1/3% federal, 66-2/3% provincial/ local 
b) 45% federal, 55% provincial/ local 
c) costs shared equally by Environment Canada and the Department of Indian and Northern Affairs 
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PARTICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


RELATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with flood 
prone areas in Canada were in force when the Flood Damage Reduction Program was launched. Only 
one such agreement remains as described elsewhere in this report under the title: Lower Fraser 


Valley Flood Control Program. 
REPORT ON PROGRESS 


Newfoundland 

The Stephenville and Steady Brook areas were designated by the Ministers on June 28, 1984 
and March 22, 1985, respectively. These were the first two designations in Newfoundland. 

A combined hydrotechnical and remedial measures study of Placentia was completed. Work 
underway includes a combined hydrotechnical and remedial measures study for Badger; preparation of 
base maps for Placentia, Badger, Rushy Pond, and Rushoon; preparation of specifications for base 
maps of Deer Lake, Waterford and Stephenville Crossing; initiation of a combined hydrotechnical 


and remedial measures study for Rushoon; and selection of a consultant for a remedial measures 


study for Steady Brook. 


Nova Scotia 


An Agreement to amend the General, Mapping and Studies Agreements was signed on 
September 10, 1984. The Amending Agreement extends the Mapping and Studies Agreements by 6 years 
to 1989, extends the General Agreement by 6 years to 1994, and increases total funding of the 
Mapping and Studies Agreements (shared equally) to $1 030 000 and $670 000 respectively. Schedule: 
"A" of the Mapping Agreement was revised to contain only five areas for which some work had been 


initiated previously. 


The Antigonish area was designated by the Ministers on November 1, 1984. This was the 


third designation in Nova Scotia. | 


The Mill Brook (Kentville) remedial measures study was completed, the hydrotechnical 


study for Truro was proceeding in-house and a hydrotechnical study of the Little Sackville River’ 
was initiated at year end, 


New Brunswick 


As a result of provincial government restraint, funding in 1984-85 for flood studies anc 


flood risk mapping was at a low level similar to that in 1983-84; funding for flood forecasting 


remained at a level similar to that for the past several years. Continuing emphasis is being 
placed on public information activities. 


Bs, |. 


Forecasts of water levels and stream flows were prepared daily by the Saint John River 


orecast Centre during the spring freshet. A study defining the level of flood protection 
fforded by the Marsh Creek Implementation Agreement and assessing the impact of further infilling 
f the forebay was completed. 

Flood risk maps for Walker Brook (Campbellton), and both working and public information 
aps for the Kennebecasis River from Norton to Apohaqui, were completed. 

Field surveys of the Nashwaak River, initiated in 1983-84, were continued under the 
sanada Works Program. As well, a computer program and user's manual were prepared to indicate 
ich structures along the river are surrounded by water or flooded at the first floor level at a 
jiven river stage. 

The draft report on the effectiveness of remedial works constructed under the Marsh Creek 
\greement concludes that the storage of floodwaters in the forebay is an integral component of any 
‘lood control scheme in the Marsh Creek floodplain, that flooding will become more severe in time 
s the forebay is further infilled, that alternatives to the forebay are extremely costly and not 
is effective and that remedial works constructed to date are effective in reducing flooding in the 


pper reaches of Marsh Creek. 


uebec 


On May 14, 1984 the governments of Canada and Quebec entered into an Agreement Respecting 
lood Damage Reduction along the Saint Francois River within the town of Richmond. The three-year 
greement provides $4.37 million for construction of works to protect against flooding within the 
own. 

The Bécancour and Nicolet rivers were designated by the Ministers on May 30, 1984 and 
wrois-Rivigre-Quest was designated on August 1, 1984. This brings to twelve the number of 
esignations in Quebec. 

In August 1984, the Committee responsible for the Agreement Respecting Dykes and Flow 
egulation Works - Montreal Region sent the Ministers its final report covering the period 
Ctober 4, 1976 to March 31, 1984, 

Work on the Quebec City Flood Prevention Agreement was completed and a final report 

epared. 
| Under the Mille Iles River Agreement, construction along the right bank was completed and 
ork along the left bank is proceeding. Treasury Board approval is being sought to allow certain 
ditional studies under the original funding. 

. Joint preliminary economic, technical and environmental studies are under way to 
\etermine whether flood damage reduction projects at Sainte-Marie on the Chaudi@re River and at 


Bie-Saint-Paul on the du Gouffre River qualify for implementation under the FDR Program. 


At Quebec's request, negotiations are expected to be initiated to review the Agreement on 
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Flood Risk Mapping; Quebec proposed an extension of the mapping program as well as an increase in 


its cost limit (from $6 million to $11 million). 


Ontario 

The proposed Canada-Ontario Flood Damage Reduction Program Amending Agreement has been 
agreed upon by the Steering Committee and transmitted to the respective Ministers. The 
transmittal of the Agreement was delayed for a number of months pending the review by Ontario of 
its provincial flood plain management criteria. The announcement was made and the revised 
criteria released on October 1, 1984. The revised criteria call for a more flexible approach 
towards defining a regulatory flood, based on a minimum of a 1-in-100 year or higher historical 
flood event, as compared to strict application of Hurricane Hazel or Timmins storm events. The 
Amending Agreement accommodates all of the provincial revisions and still maintains the federal 
criteria. The proposed amendments include a 5-year extension to the Agreement and to the mapping 
component, provision of an additional $7.4 million for mapping and $1 million for other measures, 
and revisions to Schedules A, B andC. 

Seven northern designations are presently before the Steering Committee: Atikokan 
(Atikokan River), Espanola (Spanish River and Darkie Creek), Thessalon (Thessalon River), McNab 
(Ottawa River), Petawawa (Ottawa River), James (Hornepayne River) and Elk Lake (Montreal River). 
These were on hold for several months pending release of the revised provincial criteria. | 

Procedures were initiated for the designation of flood risk areas in six other 
Conservation Authorities consisting of twenty-one streams, Lake Huron shoreline and whole or | 
portions of twenty-five communities. Projects are also complete in an additional seveul 
Conservation Authorities where seventeen streams were mapped in twenty-three communities. Flood | 
risk mapping studies are in progress in thirteen Conservation Authorities and seven municipalities | 
where Conservation Authorities do not exist. 

The Muskoka River study was completed; reports on all three phases of the project have; 
been delivered. Three public information meetings were held in the watershed to invite local 
input to the proposed water management alternatives. 

The Steering Committee awarded a contract for the Depth of Flooding-Damage Curve’ 
Development Project. The intent of the study is to establish a data base of potential flood 
damages to a representative sample of homes in Ontario and to develop depth-damage curves based oni 


this information. 


The Regional Flood Frequency Analysis Study continued. Two of the three phases of study) 
are now complete. 


\ 


Manitoba 


The towns of Carman and Lorette were designated by the Ministers on June 13, 1984 and) 


ages 


eptember 13, 1984, respectively. These were the twelfth and thirteenth designations in Manitoba. 

An amendment to the General, Mapping and Studies Agreements has been requested with an 
dditional $160 000 in funds added to complete the mapping and an extension of just over three 
ears to the terms of each agreement. 

The federal and provincial Treasury Boards have approved a four-year, $1.6 million 
xtension to the Red River Ring Dyke Upgrading Agreement to include dykes for Ste. Rose du Lac and 
he water treatment plant at Souris. Work initiated under this Agreement includes the upgrading 
of the dykes at Brunkild, St. Adolphe and Morris. Maintenance and construction agreements have 
en negotiated with the province for the remaining five communities (Letellier, Dominion City, 
jt. Jean Baptiste, Rosenort and Emerson). Along the international boundary, a study was conducted 
ind it was determined that a joint dyking project to protect Emerson, Manitoba and Noyes, 
finnesota was cost-effective. Negotiations have been initiated with the U.S. Army Corps of 


ingineers to construct the dyke. 


saskatchewan 

Saskatchewan has been reassessing its flood plain management policies and has allowed the 
current Mapping Agreement to expire. The Saskatchewan Water Corporation has assumed provincial 
‘esponsibility for the FDR Program and has appointed two new provincial members to the Steering 
vommittee and negotiating team to draft a new agreement. Negotiations began in November 1984, 
‘ive policy papers on subjects including flood proofing, dyking, and design flood policies, were 
yrepared by the province, and reviewed by federal staff. 

Four negotiation meetings were held in 1984-85 between Environment Canada and the 
Saskatchewan Water Corporation and draft agreements were developed. The Mapping and Studies 
‘greement calls for $1.4 million in funding with an expiry date of March 31, 1990; covering this 
ame period is the $1.45 million Community Floodplain Management Measures Agreement which includes 
arious structural and non-structural mitigation projects. It is expected that the Agreements 


411 be available for signing in 1985-86, 


Iberta 

The province is giving consideration to joining the program in the form of a designation 
jgreement, a public information agreement and a cost-shared mitigation agreement based on existing 
‘rovincial flood plain maps. 
/ 
‘ritish Columbia 
Negotiations on a draft agreement continued during 1984-85. Agreement was reached on the 


cceptance of existing provincial flood maps. 
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Northwest Territories 

The Steering Committee has requested an extension to the Agreement and Memorandum of 
Understanding in order to complete the mapping. A Treasury Board submission is under way to 
extend the expiry date of the Agreement and appended Memorandum of Understanding, and that of the 
mapping portion of the Memorandum of Understanding, by 3 years each, and to revise Schedule "A" to 
include the communities of Fort Liard and Nahanni Butte. The Fort Liard Flood Risk Study was 
completed and a report produced; the Nahanni Butte Flood Risk Study was initiated. 

Flood hazard delineation has been completed for the communities of Hay River, Aklavik, 
Fort Good Hope, Fort McPherson and Fort Simpson. Work on base maps at Fort Norman is progressing. 

Hay River and adjoining areas were designated on May 29, 1984. 

The Institute for Ocean Sciences contracted to delineate the flood hazard in Tuktoyaktuk 
through use of a storm surge model. However, some supplementary studies are required to delineate 


the floodlines before a designation recommendation can be made. 


Yukon 

In 1984-85 other priorities as well as lack of resources in the Yukon Territorial 
Government delayed negotiations toward an agreement during the first half of the year. Yukon 
officials then renewed discussions and submitted a revised draft agreement for consideration by 


the federal government. 


Indian Lands 


A short enabling Memorandum of Understanding between the Departments of the Environment, 
and Indian and Northern Affairs (DINA), was drafted to allow interested Indian bands, with the 
support of regional offices of DINA to take part in the flood risk mapping program. The mapping 
will be undertaken at the request of Band Councils. Designation, which is intended to restrict 
development in flood risk areas, is not required. Work will be initiated in 1985-86 with a 


funding ceiling of $300 000 per annum shared equally by the two federal departments. The program 
expires on March 31, 1990. 


Guidelines on FDR Program 


A document, “Federal Guidelines for the National Flood Damage Reduction Program", has 
been prepared and is intended as the main reference for federal managers of the program. The 
guidelines are based on the originally stated aims of the program, the experience gained and 


precedents established over the years. To the extent possible, the guidelines attempt to 


anticipate the program's foreseeable future needs. 


De ey es 


Water Research Under the Canada Water Act 


Research is carried out in the Inland Waters Directorate in support of operational 


Branches and departmental objectives. The in-house research programs are undertaken by the 


National Water Research Institute and the National Hydrology Research Institute. Support of 


related research in Universities takes place through a subventions program. Undertakings are 


summarized below: 


1. The National Water Research Institute (NWRI ) 


(a) 


NWRI carries out water research under the Canada Water Act to address chemical, 
physical and biological environmental problems of lakes, rivers and reservoirs and also 
urban and coastal regimes. Field and laboratory studies are undertaken by five research 
divisions in Burlington, Ontario, and two regional groups in western Canada to advance 
knowledge of and find solutions to problems in aquatic ecology, environmental 
contaminants, analytical methods and aquatic physics, and hydraulics research. Some 
studies are undertaken in response to problems in specific geographical locations while 


others are national in scope. 


Aquatic Ecology: Nutrient pathways research has included projects on biologically 
available phosphorus in the water and sediments, the effects of various nutrients on 
algal growth, and the composition of organic compounds in lake water and their role in 
the aquatic environment. Original discoveries were made in terms of phosphate 
availability and its turnover time, nitrogen cycle in prairie lakes and identification of 
high-molecular weight colloidal fibrils in fresh water. 

Studies have been completed on the Bow and Oldman Rivers of the South Saskatchewan 
River system to determine seasonal and distance effects upon partitioning of nutrients 
and contaminants among solution, suspended sediments and aquatic plants. Studies of 
benthic communities in the Qu'Appelle River Lakes and elsewhere are continuing in order 
to determine historical and contemporary anthropogenic stress in prairie aquatic 
ecosystems. 

Great Lakes research has included the investigation of hypolimnitic oxygen depletion 
in Lake Erie, the mechanisms by which phosphorus is eliminated from lakes or regenerated 
from sediments, and the development of a new oxygen-profiling system for large lakes. 
Special attention has been given to long-term trends in Great Lakes recovery. 

Research studies on the impact of acid rain have emphasized changes in lake 
chemistry and ecology due to human action as evidenced in the sedimentary record, 
Particular studies include the effect of lake acidification on cycling of organic matter 


in lakes, release of metals and nutrients from acidified sediments, the sulphur cycle and 
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(b) 


(c) 


paleoecology, with emphasis upon biota that indicate the acid status of lakes. 
Macrophyte studies on the Eurasian milfoil and other aquatic weed infestations 
concentrated on the long-term impact of macrophyte harvesting, physiological response of 
aquatic weeds to mechanical and chemical control, and survival and spreading of exotic 


aquatic plants in Canada. 


Environmental Contaminants: Research on environmental contaminants including organics, 


inorganics and radionuclides has been in three categories. 

The first, associated with the study of actual pathways at contaminated sites, 
involves chemicals of public concern such as PCBs, chlorophenols, arsenic, and 
plutonium. The major study sites in 1984 were the Detroit River-St Clair River, and the 
Niagara River-Lake Ontario in Ontario; the Shubenacadia Lake in Nova Scotia; the Fraser) 
River in British Columbia; and the St. Lawrence River in Quebec. 

The second category encompasses experimental sites where investigation of processes 
controlling environmental responses were studied or where additions of contaminants were 
made and their fates traced. These include the Turkey Lakes Watershed north of Sault 
Ste. Marie where the processes controlling responses to acid rain and atmospheric 
contamination were being investigated. 

The third category included tlaboratory determinations and __ theoretical 
physical-chemical calculations. The laboratory work included tests of microbial and 
fungal biodegradation, photodegradation, hydrolysis, water lipid partitioning, 
contaminant sorption, volatility, and bioaccumulation. The theoretical calculations 
included structure-activity correlations to predict environmental hazards, electron 
orbital calculations to predict degradation products, and assessment of computer models 
for contaminant fate in aquatic ecosystems. 

The Tobin Lake reservoir in Saskatchewan is the site of an inter-agency study oF 
response of benthic organisms to contaminant stress in the North Saskatchewan River 
system. Mercury cycling in aquatic foodwebs and its implications for human health ir 


northern Manitoba reservoirs and the Qu'Appelle River Lakes continue to receive speciai 


attention in western Canada. 


Analytical Methods: Analytical methods research has concentrated on the use 0! 
techniques such as high pressure liquid chromatography, gas chromatography, ga! 
chr omatogr aphy-mass spectrometry, atomic spectroscopy, electrochemical techniques ani 
flows injection analysis. Projects recently completed include methodologies fo. 
polynuclear aromatic hydrocarbons, carbamates, trace metals, total organics’ 


2,3,/,8-Tetrachlorodibenzo-p-dioxin and other dioxin isomers, acid and neutra. 
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herbicides, toxaphene and inorganic parameters. These methods have been transferred to 
the Water Quality National laboratory for routine use. A radioimmuno assay screening 
technique for dioxins was nearing completion. 

Research work was also carried out in the area of identification and confirmation of 
trace organics in samples from the Great Lakes using high resolution gas 
chromatography-mass spectrometry. A special clean and hazardous chemicals laboratory, 
completed in 1981, is being used primarily for methods development research and 
preparation of standards involving hazardous compounds such as dioxins, or when working 
with ultra-trace contaminants requiring a special ultra-clean working environment. 

Regional, national and international interlaboratory quality assurance programs are 
conducted to ensure that data generated by different laboratories are comparable. 
Special programs are undertaken for the Great Lakes Water Quality Program, Long Range 
Transport of Air Pollution and the Prairie Provinces Water Board. 

A battery of microbiological toxicity testing procedures has been assessed and a 
yeast test for mutagens was improved to eliminate weaknesses that became apparent in 
testing. Bacteriological surveys of Lake Ontario have been undertaken and 
microbiological studies of lakes stressed by acid rain indicated that several microbial 


species were adversely affected. 


Aquatic Physics: Research was completed on the development and validation of a five 
component optical water quality model for Lake Ontario, and a two dimensional 
hydrogeological model of contaminant transport in an unconfined homogeneous aquifer. 
Water quality and aquatic ecosystems models were developed to simulate the temporal and 
spatial distributions of dissolved and suspended materials in the nearshore and off-shore 
lakes. Based on a general modelling framework, limnological research results in the 
physical, chemical and biological sciences can be combined into an overall model capable 
of simulating the effects of contaminants in the aquatic ecosystem. A comprehensive 
model to simulate the water quality and oxygen depletion in Lake Erie was completed. 
Investigation of the physical factors influencing contaminant transport in the Niagara 
River plume and modelling of that transport is now under way. 

In western Canada, field and theoretical studies are focussed on physical dynamics 
of prairie lakes in order to improve understanding of the eutrophication processes. 
Instrumentation was developed for measuring baroclinic mass exchange under ice in 
northern Manitoba lakes. Measurements of the mass exchange under the ice of Yukon lakes 
have been undertaken with the objective of modelling such processes. 

Two scales of models have been developed to relate surface water acidification to 


the deposition of acidifying substances by atmospheric transport. A small basin-scale 


~ 25 - 


(e) 


model simulates short episodic event acidification while a general regional-scale model) 


relates sulphate deposition to the regional cation yield to estimate the regional loading 


consistent with acceptable levels of surface water acidity. Both models are being) 
applied to the concept of a target loading and the associated extent of aquatic resources: 


. 
at risk. | 


Hydraulic Research: Research on river processes is geared towards predicting the effects, 


of human activities on the physical environment. The river model MOBED was improved so 
that effects of different sediment sizes can be included. The model RIVMIX was extended 
so that it can be used to predict the mixing of effluents which undergo decay. The 
mixing capacity of rivers when ice covers are present was studied. Laboratory 
experiments were conducted to gain knowledge of the frictional resistance of alluvial 
channels under different bed conditions. Other experiments were conducted to determine 
the characteristics of bed load samplers used by the Water Survey of Canada. 

Problems of ice jams and flooding were studied in the laboratory and through field 
observation. Development of a material for modelling ice sheets was carried out and a) 
new material has been produced. A mathematical model of ice jams has been developed. 
The distribution of frazil ice in natural rivers was studied and measurements of frazil 
concentration were obtained using a new frazil instrument. 

Urban water resources research has emphasized the development and verification of) 
models for urban runoff quality and quantity and the effects of urbanization on urban! 
drainage. A simulation model was applied to a catchment in the Waterford River basin) 
with good success. Experiments on flow in sewer networks were also conducted. 

Air-water interaction research produces new knowledge of fundamental importance for 
all research into the physics and biology of lakes and oceans. The circulation, heat 
budget, dilution of pollutants and production of biota are all controlled by the 
processes at the air-water interface. Wind wave prediction techniques and numerical wave 
forecasting models have been developed. Radar backscatter techniques have been developed 
which will lead to better measurement of oceanic winds and hence weather forecasting. 
Studies of the turbulence under white capping waves are leading to better understanding 
of thermocline development and dispersion of pollutants in the surface layers. 

Wave interactions with the shore and with man-made structures also have been 
Studied. Basic relationships between waves and longshore sediment transport and 
resulting shoreline recession and accretion have been examined. Numerical methods to 
model shoreline evolution are sought so as to provide shore management tools. Also, 
resuspension of sediment by waves, because of the importance of sediment in the movement 


of pollutants, was examined. Interactions of structures (such as wave agitation in 
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harbours) also were examined, and economic and environmentally benign breakwaters and 
shore facilities, developed. 

Problems related to shorelines are being examined from a geological and geotechnical 
viewpoint. A data base of the nearshore sedimentology has been developed for the 
Canadian shorelines of the lower Great Lakes (Erie and Ontario). Post glacial evolution 
of some of the Great Lakes shores has been examined to put into context some of the 
recent severe erosion problems. Geotechnical factors affecting bluff recession and 
subaqueous erosion also are being examined. 

Work has also been done on techniques for control and recovery of oil in ice-covered 
waters. Urban water resources research has emphasized the development and verification 
of models for urban runoff quantity and quality and the effect of urbanization on urban 
drainage in order to improve management and design of stormwater systems. 

Lake circulations and vertical mixing depend on wind stresses and waves. Studies on 
air/water interaction address the physical exchange of energy, momentum and wind. Shore 
resources and geological influences were documented by conducting technical surveys and 
interpretation of nearshore sediments, mainly in the Great Lakes. Studies of shore 
dynamics investigated nearshore waves and currents, nearshore sediment movements, and 
mechanisms of bluff behaviour. Studies are under way to evaluate the environmental risks 


associated with artificial islands. 


The National Hydrology Research Institute (NHRI) 

NHRI, with headquarters in the Ottawa-Hull Region, specializes in research related 
to underground waters, snow and ice, and surface water. A sod turning exercise took 
place in September 1984 to begin the construction of a permanent home for the institute 


at Saskatoon. Construction is expected to be completed in 1986. 


Ground Water Research: Ground water contamination from many sources, for example, 


landfills, pesticides used in agriculture, mining developments and acid rain, is becoming 
of increasing concern. A number of investigations are being conducted to study the 
natural processes involved in the movement of contaminants in the subsurface and to solve 
the problems they present. They include a major intensive study at Chalk River, Ontario, 
using tracer tests, and a major intensive study of toxic chemical migration at 
Gloucester, Ontario, where the emphasis is on the development of remedial technologies. 
Solute exchanges between water and aquifer are being investigated. Arsenic contamination 
due to natural geochemical processes or mining operations is a potentially significant 
hazard in many parts of the country and has been studied at selected areas in New 


Brunswick, Nova Scotia and Ontario. Pesticides can also present ground water 
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contamination problems and a study continues near Osoyoos, British Columbia, where it is. 
suspected that surface waters are becoming contaminated by pesticide-bearing ground. 
waters. A major research project sponsored by Atomic Energy of Canada Ltd. is examining | 


ground water aspects of the underground disposal of nuclear wastes in crystalline rocks. | 


Data from boreholes up to 1000 metres deep are subjected to various analytical and. 
numerical analysis techniques to determine hydraulic parameters. The effect of the 
ground water-aquifer system in mitigating the adverse effects of acid rain is under 
investigation, principally at a field site near Sault Ste. Marie. 

In the North, research is directed towards ground water discharge and recharge under 
permafrost conditions and the effect on the ground water regime of engineering structures 
and developments such as pipelines and roads. 

Modelling is a fundamental part of ground water studies and the models developed are 
used to solve both quality and quantity programs. An increasing amount of assistance is. 
being provided to various Environment Canada agencies pertaining to the ground water! 
aspects of the environmental impacts of various developments, particularly in Southern: 


Ontario. 


Snow and Ice Research: Glacier research is one important element in the snow and ice 


research program. Glaciers can provide proxy climate data and contribute significantly 
to water supply. Studies of climate change over the last 250 years are being carried out: 
in conjunction with an ice coring project on Mount Logan. Cores from this area and the) 


Seward Glacier are being analyzed for evidence of long-range transport of atmospheric) 
pollution. . 

The inventory of over 8000 glaciers in the Stikine/Iskut River basins has been 
completed, as well as that for the McGregor River basin. The magnitude of changes in) 
glacier water storage for the Glacier National Park section of the Columbia River system! 
has been assessed using a tri-partite inventory covering the last 100 years. 

Assessment of annual mass changes in the glaciers of the Cordillera has continued 
with studies in the Iskut, Homathko and Bridge River basins, and on Sentinel, Place, Helm 
and Peyto Glaciers. The first two studies will be terminated in 1985. Mass balances on 
all but the last three glaciers were positive. In collaboration with other agencies, 
investigations on Peyto Glacier included the study of water chemistry, meltwater flow 
paths, ice depth determination, and temporal variations in suspended and _ solute 
concentrations. 

Snow structure and its metamorphism influence melt rates and runoff characteristics. 
By the photomicrographic analysis of section planes, a variety of stereological and 


topological parameters have been found which contribute to an understanding of changing) 
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snow structure. Snowmelt runoff from agricultural land is being investigated at two field 
sites near Winnipeg. Laboratory work on the mechanical and electrical properties of ice 
and sand/ice mixtures terminated with the departure of the two principal investigators. 

River ice research has been concentrated on the Liard and Mackenzie rivers. 
Photogrammetric interpretation of aerial photographs of breakup is used to derive 
quantitative information about specific ice jam characteristics. At the basin scale, a 
Synoptic classification of the air masses which prevail during the breakup period is 
being made and at the smaller scale, a micrometeorological study is being conducted to 
quantify the relative importance of atmospheric and river heat to the ablation of snow 
and ice, and to the decrease of ice strength prior to breakup. A number of hydrologic 
characteristics of river breakup fronts and ice jams are being measured. To carry out 
such measurements, special equipment, such as a 35 mm airborne camera system, has been 
developed. A final draft of the "Guidelines for River Ice Data Collection Programs" has 
been prepared. At the confluence of the Liard and Mackenzie rivers the convective heat 
flux from the river to the overlying ice is being determined, as well as its importance 
in the removal of ice from the river. 

A resistivity probe designed to measure ice thickness has been successfully tested 


in the Mackenzie Delta. 


Surface Water Research: Surface water research emphasizes the investigation of watershed 
processes, particularly those that characterize elements of the hydrologic cycle other 
than the ground water and perennial snow and ice regimes, and the development and testing 
of precipitation-runoff models. Hydrologic processes in permafrost, alpine and prairie 
environments are of particular interest. This array of studies includes the interactions 
between Arctic streams and permafrost, lake dynamics and flooding in the Mackenzie Delta, 
fluvial processes in the Mackenzie Delta, and the processes controlling the impact of 
land drainage on the streamflow characteristics of watersheds. Modelling activities 
include the design of statistical streamflow forecasting models with and without climatic 
forecasting ability, approximation of cascades of reservoirs, the design of a model to 
relate runoff volumes to antecedent values of tension storage, gravity storage and snow 
cover in a basin, the development of a physically based model of water flow in 
snow-covered terrain, the sensitivity analysis of a passive microwave snow cover model to 
a range of snow cover and soil moisture conditions and the operational testing of a 
modified UBC precipitation-runoff model that accounts for contributions of meltwater from 
glacierized areas. Remote sensing studies include the application of gamma ray and 
passive microwave to the measurement and observation of snowpack water equivalent, and 


the application of resistivity and time domain reflectometry to soil moisture and ice 
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thickness measurement. 

Significant advances have occurred in a number of research areas during the past! 
year. In the remote sensing field, technology transfer of an operational system for’ 
measurement of snowpack water equivalent based on airborne gamma ray techniques is under 
way. A supporting study of snow data users has been completed and further information on 
the collection of snow data in Scandinavia using gamma ray forms a part of the ceporaae 
Technical and financial support was provided to Lake Superior and Saint John basin ganna 


ray studies. A new methodology for determining base flow recession curves was developed, 


published and disseminated to interested parties. Other published studies on climatic: 


change and water resource planning, stochastic rainfall-runoff relations, risk avoidance: 


in water resources, energy balance over melting snow, limits on forest evaporation, 
methods of measuring liquid water in snow, floating snowpacks, meltwater origins and 
pathways in glacierized basins indicate the spectrum of research conducted by the Surface 
Water Division in the past year. 

The land drainage project is progressing with the final selection of long-term study 
areas in Manitoba and Quebec. Field test plots have been selected and soil analysis has 
been completed in the Mannes-Domain drains south of Winnipeg, and technical assistance is’ 
being provided to study development at Ormstown, Quebec. Data collection in these areas 
was continuing after a year of partial success in measuring a variety of important 
parameters related to land drainage. : 

Research activities have continued in the Mackenzie Basin related to the effects of 
proposed regulation of Liard-Mackenzie flow, and to potential oil and gas developments in 
the Mackenzie-Beaufort region. A study of the processes and patterns of channel change 
in the Mackenzie Delta was broadened to include an analysis of historical channel 
shifting, through airphoto interpretation. Field studies were initiated to investigate 
the relative magnitudes of the major water balance commponents of a "closed" delta lake.) 
Research into the natural variations in water levels of a variety of delta lakes 
continued, while the Inuvik-Tuktoyaktuk Highway-related hydrologic studies were brought 


to a close. 


3. Water Resources Research Subvention Program 


In 1984-85, 15 universities across Canada received a total of $250 000 in grants te 
carry out research as an adjunct to the Inland Waters Directorate in-house research 
programs. The 19 water-related environmental research projects supported were focusse¢ 
on regional and national water research topics associated with acid rain, toxic 
Substances, the socio-economic impact of flood damage reduction, water conservation an¢ 


aquatic nutrients. The aims of the program are to stimulate development of water 
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“esources research across Canada, to encourage development of innovative ideas by non-governmental 


scientists, and to foster closer contact between those scientists and their counterparts in 


=nvironment Canada. 


Other Water Management Activities 


Not to be overlooked in the review of operations under the Canada Water Act are various 


activities which provide indispensable information for effective water planning and management. 


cio-Economic Studies: Within the framework of the Canada Water Act, socio-economic techniques 
re developed in the interest of conducting studies and providing technical and policy inputs as 
yell as socio-economic techniques in support of water management in Canada. During the year, 
studies were continued or completed at Headquarters on the following: a) the impact of 
30Ci0-economic damages caused by acid rain in the Ontario Region; b) ground water requirements for 
vestern coal development to the year 2000; and c) water charges to power companies (3rd edition). 
The assessment of water supply conflicts to energy development, dealing with possible 
‘uture water shortages in a number of river basins, primarily in Western Canada, was continued, 
ith the development of a national water use model (Phase II) and an agricultural sub model (Phase 
II), and the completion of Phase IV, River Basin Demonstration Case Study. 

The analysis and documentation of the 1981-82 Industrial Water Use Survey was completed 
ind the results are expected to be published later in 1985. The 1982-83 Municipal Water Use 
survey was tabulated and summarized, and its survey results are also scheduled for publication 
ater in the year. 

On the international scene, seven papers were prepared for presentation to international 

rkshops and seminars, including the Economic Commission for Europe (ECE), the Organization for 
conomic Cooperative Development (OECD), and the International Water Resources Association. The 
opics included: ground water management, water demands, operational use of reservoirs, flood 
anagement, drought management, transboundary cooperation, and water pricing. A major research 
‘aper on future water demands across the country was prepared for the Inquiry on Federal Water 
‘Olicy. Also, a number of papers on water demand management and water resources were presented at 
arious resource conferences across Canada, such as the Canada Water Resources Association 
-ymposium on Water Demands at Waterloo in June, 1984. 

Socio-economic policy advice was provided during the year on wide-ranging topics 
mcluding: the development of revised federal benefit-cost guidelines for the National Flood 
yamage Reduction Program; departmental information programs and workshops; the annual meeting of 
ne Institute for Public Affairs concerned with Global Aspects of Water Management; and a paper 
repared for the Canadian Council of Resource Ministers on International Water Transfers. A 


jonsultant was commissioned to prepare a report on Water Export from Canada by Tanker. 
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Public Consultation: In May 1984, during a two-day national meeting on the environment, in | 
Ottawa, a number of citizens and members of various non-governmental organizations participated in 
a half-day session to discuss Canadian water issues. This meeting was one of several held | 
throughout Canada under the Environment Canada Public Consultation Policy. These meetings and 
further consultations with representatives from other federal departments, industries andi 
universities, are providing a sounding board for the many ideas and recommendations inf luencing 


government policy. 


Water Data: Programs for the systematic collection and compilation of data on streamflow, water 
levels, sediment transport, ground water, water quality, and related information on glaciers, snow 
and ice predated the Canada Water Act but have continued to operate in support of water management 
basin studies and implementation programs. A newer innovation is the collection of background 
data on water use by municipal and industrial users in Canada. 

At the National Water Research Institute in Burlington, Ontario, water data activities in) 
support of water data collection include programs of quality assurance and analytical methods | 


adaptation for the water quality program and current meter calibration for the water quantity 


program. 


Data Management Systems: Data and information reference systems continue to be operated in 
support of water resource activities. WATDOC, the water resource document reference centre, gives 
direct access nationwide by computer terminal to an inventory listing of published water-related | 
papers and reports through a publicly available on-line interactive storage and retrieval system. 
This reference system was recently broadened to cover environmental baseline data in general. 
NAQUADAT, the national water quality monitoring program's data bank, was designed to store and | 
retrieve chemical, physical, bacteriological, biological and hydrometric data relevant to water 
quality for surface waters, ground waters, wastewaters and sediments. STAR, a data storage and 
retrieval system, was developed to handle limnological data from Great Lakes monitoring cruises. 
WATENIS, the water effluent national information system, provides an inventory of industrial and- 
municipal water pollution sources including data on physical, chemical, and toxicological 
characteristics of effluents and information on water effluent regulations and guidelines. 
MUNDAT, a data-base covering municipal waterworks and wastewater systems from coast to coast, 
including data on federal facilities, was developed in close cooperation with the provincial 
governments and the Federation of Associations on the Canadian Environment (FACE). HYDAT, the: 
national surface water data bank has been developed to store and retrieve streamflow, water 
levels, and sediment transport information collected under the Federal-Provincial Water Quantity: 
Agreements; it also includes water quantity data contributed by other organizations that meet! 


national standards in data collection procedures and accuracy. A Glacier Data and Information| 


ae 


System has been designed to contain a compilation of physical dimensions of Canadian glaciers and 
a bibliography of Canadian glacier documents. CHOMS is a database which provides an inventory and 
summary description of selected operational techniques and procedures used to collect, process and 
manipulate hydrologic data in water resources studies. The CHOMS database was developed as the 
Canadian contribution to the HOMS project of the World Meteorological Organization (WMO) for the 
organized transfer of hydrological technology operationally used in water resources investigations 


by member countries of WMO. 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada Water Act, have 
been set up. However, there are a number of federal-provincial implementation agreements under 
which water quality management programs have been or are being implemented. These include 
programs in the Great Lakes basin and in the Okanagan and Qu'Appelle basins. While these 
agreements do not provide for the establishment of water quality management agencies under Part II 
of the Act, they nevertheless have the same objectives of maintaining and improving water quality 
and are managed by joint federal-provincial Boards. The federal government, in concert with 
provincial governments, has completed the development of water quality management strategies for 
the St. Lawrence River (Quebec), the Souris River (Manitoba-Saskatchewan) and the Shubenacadie- 
Stewiacke Rivers (Nova Scotia). Also, a Canada-Ontario-Quebec Coordinating Committee is working 
to establish a water quality monitoring plan for the Ottawa River, a Canada-Ontario Task Force has 
recommended actions which the federal and Ontario governments might take to deal with mercury 
contamination in the English-Wabigoon rivers system, a Canada-Manitoba Team is undertaking to 
monitor and study mercury in the Churchill River diversion, and negotiations are nearing 
completion on a Canada-British Columbia Implementation Agreement to manage the Fraser River 
Estuary. 

At its fall meeting in 1983, the Canadian Council of Resource and Environment Ministers 
(CCREM) established a Task force on Water Quality Guidelines. The Task Force was asked to 
inventory water quality criteria and guidelines used throughout Canada; consider recommendations 
for harmonizing of guidelines; identify emerging issues; and assess the ability of current 
criteria to deal with the issues. In its response at a CCREM meeting on October 4, 1984, the Task 
Force produced an inventory of water quality guidelines and objectives currently in use across 
Canada and recommended that it be published; notwithstanding the above-noted inventory, the Task 
Force concluded that there is a need for harmonized guidelines for water quality uses across 
Canada, and recommended that “Canadian Guidelines For Water Quality" be developed and published, 
by 1986, using existing guidelines as much as possible; in the hope that the reliability and 
utility of the proposed national guidelines could be amplified, the Task Force requested that it 
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be allowed to make recommendations on research priorities required to address deficiencies 
identified during the preparation of the proposed "Canadian Guidelines for Water Quality"; also, 
the Task Force revealed nine emerging issues in the area of water quality (ranging from public’ 
perceptions of water quality to the impact of acid rain) and recommended that a report on emerging 
water issues be prepared and published. CCREM accepted all of these recommendations with the 
result that the Task Force will now proceed to publish reports entitled "Inventory of Water 
Quality Guidelines and Objectives 1984" and "Canadian Water Quality Issues". In addition, work’ 
Will continue on "Canadian Guidelines for Water Quality" for 1986 and on the identification of 


research needs related to water quality guidelines and objectives. 


PART III: Regulating Nutrient Inputs 

The federal government launched its phosphorus concentration control program in the late 

1960s. Regulations limiting the maximum phosphorus content of laundry detergents to 8.77% 
elemental phosphorus (P) by weight, or 20% phosphorus pentoxide (P,0,), were established ir 
1970. At that time, an inspection program was introduced under which product samples were 
collected from manufacturers and importers for government analysis. It is estimated that these 
first regulations resulted in a 22% reduction in the amount of phosphate discharged from al! 
detergent sources (from 26 000 000 kilograms to 20 000 000 kilograms per annum). : 
On January 1, 1973, the maximum permissible phosphorus content for laundry detergents was 

reduced to a maximum of 2.2% elemental phosphorus by weight (5% phosphorus pentoxide). In 1973, 
national network of regionally based inspectors was formed. Since that time samples of laundry 
detergents and other products have been collected and analyzed on an annual basis. In the 1984-85: 
fiscal year, 122 random samples of commercially available laundry detergents were collected ani 
analyzed. Some of the analyses were conducted using the relatively new technique of plasma ar¢ 
spectroscopy. A number of other products, including soil and stain removers and shampoos, wer‘ 
analyzed and found to contain less than 5% phosphorus as PA0, 
Of the 122 detergent samples collected in 1984-85, 7 were found to contain phosphorus i! 

excess of the regulated limit. The companies which manufactured or distributed these product! 
were notified and the products in violation were subsequently removed from the shelves ani 
reblended to ensure compliance with the regulations. The violations that were observed wer 
determined to be mechanical in nature resulting from improper mixing, formulation or clean-u) 
procedures. This resulted in violations for small batches of products which, in most cases, onl) 
marginally exceeded the regulated limits. Generally, violations did not come from the larg 
distributors or manufacturers and all problems to date have been rectified without resorting t 


formal prosecution. 


In late November 1984, inspector training seminars on enforcement of the Canada Water Ac 
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nd the Phosphorus Concentration Control Regulations were given at the Environmental Protection 
Service's regional offices in Quebec and Ontario. The inspector training seminars provide details 
interpretation and application of the Act and regulations; inspectors' authorities, 
esponsibilities and liabilities; sampling and analysis; and investigation and enforcement 
ocedures. An inspectors' manual is being developed and will provide a standard reference for 
nspectors in all regions which in turn will ensure a nationally consistent approach to 
nforcement activities. 

Concern over the adequacy of the standard method of analysis for phosphates (ASTM) 
eferenced in the Phosphorus Concentration Control Regulations (1973) led to the development of a 
egulation amendment. The ASTM method specified by regulation tended to give slightly high 
results; the automated colorimetric procedure was found to be more accurate. The revised 
regulation allows for the determination of phosphorus in laundry detergents by either a modified 
ersion of the ASTM method or an automated colorimetric procedure. This amendment was approved by 


e Privy Council Office and is scheduled to come into effect on April 9, 1985. 


PART IV: Public Information Program 


Although the Flood Damage Reduction Program continued to be the main focus of media 
announcements during the year, the hearings of the Inquiry on Federal Water Policy had the 
eatest impact. 

On January 26, 1984, an Advisory Committee was appointed to conduct an inquiry on federal 
ater policy. The Committee has conducted hearings across Canada and is expected to report by 
August 1985 on a number of water issues and, in particular, on specific strategies which the 
vernment of Canada should adopt to resolve the issues. 

Numerous important announcements were made under the National Flood Damage Reduction 
rogram to show how governments can and are dealing with flood problems. One announcement in May 
1984 dealt with the signing of the Canada-Quebec Agreement to reduce the damage from floods in the 
Town of Richmond, Quebec. Another, in August 1984, announced the signing by Canada and Manitoba 
Of an Amending Agreement to upgrade ring dykes on the Red River in Manitoba. An announcement also 
as made in September with the signing of the extension of the Flood Damage Reduction Agreement 
with Nova Scotia. Other releases, eight in all, dealt with designations of flood risk areas in 
e Northwest Territories (Hay River), Quebec (Becancour River, Nicolet River and Trois-Riviéres 
Quest), Nova Scotia (Antigonish), Newfoundland (Stephenville) and Manitoba (Carman and Lorette). 

On June 25, a participation paper entitled “Water is a Mainstream Issue" was released by 
the Water Inquiry, inviting written submissions from groups and individuals. In September, an 
announcement was made in advance of Inquiry hearings that began on September 17 in Nova Scotia. 


. An announcement in August was made concerning the $12.4 million National Hydrologic 
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Research Centre being built in Saskatoon, Saskatchewan for operation in 1986. 

An announcement in August accompanied the release of the Final Report and 
extensive Technical Report of the Canada-Ontario Steering Committee related to the 
mercury clean-up program for the Wabigoon/English River system in Ontario. 

A major exhibit on water was produced for the 1984 Canadian National Exhibition 
in Toronto. 

A sound slideshow on Canadian water management issues was transferred to film 
and is now available in 16 mm and videotape formats. 

The film River Journey, produced for projection at EXP0'84 in New Orleans was 
edited and transferred to videotape format. 

A brochure entitled "Managing the Waters of the Ottawa River" was produced 


during the year by the Ottawa River Regulation Planning Board. 


TABLE 5 - CURRENT AND PROJECTED RELEASE DATES OF FINAL REPORTS 
ARISING FROM CANADA WATER ACT STUDIES 


Report 1984-85 


Yukon River Basin Study Report mid-1985 


Available upon request from: Director, Water Planning and Management Branch, Inland 


Waters Directorate, Department of the Environment, Ottawa, Ontario, K1A 0&7. 
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REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


WATER QUANTITY SURVEY AGREEMENTS 


Objective: 


To maintain a viable and efficient national water quantity survey network 
and to give recognition to joint federal and provincial responsibilities 
in this activity. 


Duration of Agreements: Agreements between Canada and each province were signed in 


Participants: 


Arrangements: 


Funding: 


Status: 


1975 and letters were exchanged between the Department of Environment 
(DOE) and the Department of Indian and Northern Affairs (DINA) agreeing to 
joint survey operations in the territories. The programs are continuous 
but there is a provision in each agreement for termination on 18 months 
written notice. A revised Canada-Quebec Agreement and a revised Letter of 
Agreement with DINA were signed in 1984-85. 


CANADA....-Department of the Environment, and the Department 
of Indian and Northern Affairs representing the Yukon 
and Northwest Territories. 

ALL PROVINCES 


Data are gathered, analyzed and interpreted to meet client's needs in the 
hydrologic community. This is a shared-cost program, with the federal 
government carrying out field and office procedures and invoicing the 
provinces quarterly. An exception is Quebec which operates the program in 
that province and invoices the federal government quarterly except for 
international and navigable waters, and waters crossing federal land in 
Quebec, which are surveyed by the federal government. DINA transfers 
funds annually to DOE for the territories' share of costs. 


1984-85 (provisional costs) 


Total Program Cost $22 436 000 
Total Recovered from Provinces 5 221 000 
Total Paid to Quebec by Canada 793 000 


Total Program Costs are the expenditures required to conduct the National 
Water Management Data Program. 


The Total Recovered from Provinces is the amount reimbursed by the 
provinces, except Quebec, to Canada. These costs are determined according 
to schedules specified in the Agreements. 


The Total Paid to Quebec by Canada is the amount paid by Canada to the 
Province of Quebec for operating stations of federal interest in that 


province. These costs are also determined according to schedules 
specified in that Agreement. 


In 1984, the Office of the Auditor General of Canada carried out an 
administrative audit of the entire water quantity data program conducted 
under these Agreements. The findings stated "that this activity is well 
managed and appropriate value-for-money concerns are being followed". 


Coordinating Committees, established for each province, convene at least 
annually but normally more frequently to review the water quantity survey 


= 3200: 


2. 


networks and to determine annual cost sharing. National meetings of all 
Coordinating Committees are convened periodically to ensure common 
practices are followed in administering the Agreements. 


The Agreement with Quebec was amended to make it agree with those in 
effect with other provinces. Water quantity surveys now’ include 
technologically advanced techniques such as_ satellite communication 


telemetry systems and a nationally distributed electronic data processing 
system. 


WATER QUALITY MONITORING AGREEMENTS 


Objective: 


To establish a nationwide water quality monitoring network that will make 
it possible to assess water quality on a national basis and at the same 
time meet the needs of the provinces. 


Duration of Agreement: 


Participants: 


Arrangements: 


Funding: 


Status: 


To March 31, 1985, an Agreement with Quebec was the only one signed. This 
Agreement contains no termination date, but there is provision for 
termination by either party within a specified period of time after 
written notice. Agreements with other provinces will contain similar 
provisions. 


CANADA.....Dept. of the Environment 
ALL PROVINCES 


In designing the Agreements to meet the needs of both the federal and 
provincial governments, the party(s) who will conduct the work are 
identified, and the costs of the program are shared in accordance with the 
value of the information to each party. 


Costs will be determined according to the schedules appended to each 
Agreement. Federal stations will be funded 100% by Canada; provincial 
stations will be funded 100% by the province; federal-provincial stations 
will be funded equally by each party. Treasury Board provided $2 139 000 
for the Agreements in 1984-85. 


The Agreement with Quebec became effective April 1, 1983. Agreements have 
been negotiated with Alberta, British Columbia and Newfoundland but have 
not yet been signed; negotiations for Agreements with Manitoba and New 
Brunswick are progressing. Plans call for negotiations with all provinces 
to be completed and the program fully implemented in 1986-87. 


PRAIRIE PROVINCES WATER BOARD 


Objective: The equitable apportionment of interprovincial prairie waters flowing 
eastward. The agreement ensures that one half the natural eastward flow 
of waters arising in or flowing through Alberta is reserved for 
Saskatchewan, and that one half the eastward flow arising in or flowing 
through Saskatchewan is reserved for Manitoba. 

Duration of Agreement: Continuous since October 30, 1969. 


se 


Participants and Funding: CANADA 


Arrangement: 


Status: 


ALBERTA 
MANITOBA 
SASKATCHEWAN 


(Funding to be borne one-half by Canada and one-sixth by each of the 
provinces.) 


Schedule C of the Agreement provides for the reconstitution of the Prairie 
Provinces Water Board whose responsibility is to oversee and report on 
apportionment of waters flowing from one province into another province; 
to take under consideration comprehensive planning, water quality 
management and other management problems referred to it by the entities 
concerned; to recommend appropriate action to investigate such matters; 
and to submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces Water Board, 
its five Committees, and its Secretariat. 


The Board's Committee on Hydrology has recommended procedures for the 
determination of natural flow and streamflow forecasting for five major 
interprovincial basins in the area. Natural flows are calculated on an 
annual basis for five drainage basins. Similar natural flow reports are 
prepared for other basins straddling provincial boundaries. The Board has 
approved the Committee's report that describes the mechanisms required to 
administer the 1969 Apportionment Agreement and is now dealing with a 
report on the apportionment implications of westward flowing streams. The 
Committee also has submitted a report on westward flowing tributaries of 
eastward flowing streams and is now developing a workable strategy to deal 
with interprovincial drainage problems. Article 6 of Schedule A of the 
Master Agreement on Apportionment has been amended to apportion the flow 
of Battle, Lodge and Middle Creeks at the Alberta-Saskatchewan boundary, 
and the Committee on Hydrology has the responsibility to monitor 
apportionment of those three creeks. 


At the request of the Board, the Water Quality Branch of Environment 
Canada reports monthly on water quality at eleven monitoring sites. These 
stations are part of the basic long-term network proposed by the Board to 
monitor water quality in the prairie provinces. The Board's Committee on 
Water Quality which is now preparing water quality requirements for each 
of these eleven stations has presented to the Board site-specific 
requirements for the Beaver, South Saskatchewan and Red Deer rivers. The 
Committee, under the direction of the Board, also has established a task 
force on analytical methodology to provide a means of coordinating water 
quality laboratory results for the prairie provinces. It also has 
submitted to the Board a draft report suggesting administrative procedures 
that could be used in defining, monitoring and administering 
interprovincial water quality requirements. 


The report entitled "Water Demand Study - Historical and Current Water 
Uses in the Saskatchewan-Nelson Basin" was released to the public on 
February 10, 1983. That information is now being updated and both the 
Study results and updated information are being stored in a computerized: 
format for retrieval by interested agencies and individuals. 
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The Board's Committee on Interjurisdictional Agreements Administration has 
proposed a method of administering the interprovincial waters of Boxelder 
Creek basin. The Board accepted the Committee's interim recommendations 
in January 1984 and has directed the Board's Secretariat to implement 
those recommendations. 


The Board's Committee on Groundwater has prepared a report showing a 
cross-section, or profile, of ground water conditions along’ the 
Alberta-Saskatchewan boundary. That report will be published in the 
spring of 1985 and the Committee will prepare a similar report, to be 
published in 1986, on ground water conditions along the Saskatchewan- 
Manitoba boundary. The Committee is also coordinating the tabulation of a 
bibliography of ground water reports and data related to interprovincial 
ground water evaluations. 


The Board also evaluates the effects that proposed projects might have on 
streamflow in downstream provinces. The results of each such evaluation 
are reported to the respective ministers of the Board. 


OTTAWA RIVER REGULATION PLANNING BOARD 


Objective: To plan and recommend criteria for regulating the Ottawa River, taking 
into account hydro-power production, flood protection, navigation, low 
water problems, water quality needs and recreation. 

Duration of Agreement: Continuous since March 1983 


Participants: 


Prior Action: 


Arrangement: 


Status: 


CANADA (3 members) 
ONTARIO (2 members) 
QUEBEC (2 members) 


Canada assumes initial responsibility for financing the cost of the 
Agreement with Ontario and Quebec each contributing 25%. 


As a result of recommendations made following a study of flooding in the 
Montreal region in 1976, a Canada-Ontario-Quebec Ottawa River Regulation 
Planning Committee was established in 1977 by an exchange of letters 
between the federal minister of the Environment, the Quebec minister of 
the Environment and the Ontario minister of Natural Resources. The final 
report of the Planning Committee was submitted in December 1980 
recommending that a tripartite regulation agreement be negotiated. 
Negotiations then followed, culminating in the signing on March 2, 1983 of 
a Canada-Ontario-Quebec Agreement Respecting Ottawa River Basin Regulation. 


The Ottawa River Regulation Planning Board administers the agreement. It 
also formulates and reviews regulation policies and criteria concerning 
integrated management of the principal reservoirs in the basin. 


A regulating committee, composed of operators of the principal reservoirs, 
is responsible for ongoing operation of the reservoirs, within the 


guidelines established by the Board. 


A secretariat has been established within Environment Canada to act as the 
excecutive arm of the Board. 
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During the spring flood period (March 1 - May 30), forecasts on a 
real-time basis are provided daily for the principal reservoirs in the 
Ottawa River basin and at selected points where flooding takes place. 


The mathematical regulation model is operated on a real-time basis during 
the spring flood period to serve as a guide to reservoir operations. 
Additional storage and diversion opportunities are also being analyzed. 


Subcommittees have been established to study the use of flood reserves in 
some reservoirs, to refine the regulation model and its use in sensitivity 
and risk analysis and to develop bylaws and procedures for the Board. 


OTTAWA RIVER WATER QUALITY COORDINATING COMMITTEE 


Objective: To review and modify the proposed monitoring plan and oversee its 
implementation; to undertake or recommend special studies as needed; and 
to recommend water quality objectives for the river. 


Duration of Agreement: Continuous from 1983 
Participants: CANADA 
QUEBEC 
ONTARIO 
Prior Action: A Technical Work Group on Water Quality in the Ottawa River was formed in 


1980 to study problems related to bacteria and toxic substances in the 
Ottawa River basin; to identify quantities and sources of nutrients, and 
to evaluate the importance of agriculture and other diffuse sources of 
phosphorus. It was hindered from carrying out its mandate by gaps in the 
data available and, in its report of October 1981, recommended the 
establishment of a committee to coordinate monitoring, and proposed a 
monitoring plan to obtain the data needed. 


Status: The Coordinating Committee is preparing its first annual report to the 
three governments. The report will describe coordinated long-term 
monitoring plans for assessing the quality of the water in the river. 
Water quality objectives will be recommended. The report is to be sent to 


the governments in late 1985 and will provide an update on the status of 
the river's water quality. 


MACKENZIE RIVER BASIN COMMITTEE 


Objective: To exchange information on potential water-related developments in the 


basin. and to formulate a program of studies to gather data on the basin's 
water and related resources. 


Duration of Agreement: Continuous since 1973. 
Participants: CANADA.....Department of the Environment, Ministry of 


Transport, Department of Indian and Northern Affairs, Yukon 
Territory, and Northwest Territories. 
ALBERTA 


BRITISH COLUMBIA 
SASKATCHEWAN 
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Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was established in 
1973 and reconstituted as the Mackenzie River Basin Committee in a 
Memorandum of Understanding between the participating governments in May 
1977. In May 1978, a $1 600 000 program to study the water and related 
resources of the basin was endorsed. 


The study has been completed and the final report was released by the 
Ministers on February 26, 1982. The main recommendations call for early 
negotiations toward a transboundary water management agreement, an 
expanded network of water data stations, follow-up field studies on ice 
breakup and a major study of the Mackenzie Delta. 


Status: The Mackenzie River Basin Committee continued to meet during 1984-85 to 
fulfill its liaison responsibilities and to consider study designs, 
budgets and agreements associated with future implementation of 
Recommendations 2 and 5 as well as a general agreement which would grant 
member status to the governments of the Northwest Territories and Yukon 
Territory. Implementation of Recommendation 1, an agreement through which 
transboundary water management issues can be addressed, is being pursued 
outside of the Mackenzie River Basin Committee. Seven bilateral 
subagreements between the various jurisdictions will precede’ the 
development of a master agreement under the Canada Water Act. Bilateral 
discussions between Alberta/Northwest Territories and Alberta/Saskatchewan 
have been initiated. Discussions between B.C./Alberta, B.C./Yukon, and 
B.C./Northwest Territories are on hold at the request of British Columbia. 
Saskatchewan/Northwest Territories discussions will be initiated in the 
near future. 


WATER QUALITY MONITORING RELATED TO THE GARRISON DIVERSION PROJECT 


Objective: To establish baseline water quality conditions on the Souris River at the 
International Boundary in both Saskatchewan and Manitoba and develop an 
ongoing monitoring strategy. 


Duration of Agreement: Continuous since 1977 
Participant: CANADA 
Status: Two auto-monitors were operated from 1977 to July 1982. The evaluation of 


the monitors and preliminary interpretation of data with respect to 
establishing baseline conditions has been completed. Discussion has taken 
place with Manitoba concerning the most appropriate form that future 
monitoring activities at the International Boundary should take. Results 
of ongoing activities are expected to be included as part of the Canada- 
Manitoba Water Quality Monitoring Agreement. 


LAKE OF THE WOODS CONTROL BOARD 


Objective: To control and regulate certain major waterways in the .Winnipeg River 
Drainage basin so as to achieve water flow and level conditions that are 
reasonably acceptable to the various interests. 


Duration of Agreement: Continuous. The Board was formed in 1919 under a Dominion Order-in- 


Council, and was confirmed by federal legislation in 1921 and by Ontario 
legislation in 1922. At that time, jurisdiction of the natural resources 
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of the four western provinces was vested in Canada, and therefore the 
member for Canada acted on behalf of Manitoba. Manitoba gained active 
membership in 1958. 


The Board was established under the Lake of the Woods Control Board Act 
and is included here only because of its association with other water 
management programs. 


Participants and Funding: Canada - one member 


Arrangements: 


Status: 


WINTER RIVER BASIN 


Objective: 


Ontario - two members 
Manitoba - one member 


Canada pays one-third of the Board's annual operating costs in the 
interest of navigation. The remaining two-thirds is paid by Manitoba and 
Ontario in the proportion of developed hydropower head in the basin in 
each province. 


The Board fulfills its responsibilities by directing what the outflows of 
Lake of the Woods and Lac Seul (and at times the flows diverted from 
Lake St. Joseph) should be. 


To assist it in making its decisions, the Board has traditionally 
maintained a full-time engineering support group in Ottawa within the 
Inland Waters Directorate of Environment Canada. This group was formally 
established as the Board's Secretariat with the signing of a Memorandum of 
Understanding in 1981. 


To ensure two-way communications with interests within the basin, the 
Board has recognized a number of specific interest groups, each of which 
has appointed an observer to the Board. Groups represented include 
hydropower utilities, pulp and paper industries, native people, cottage 
owners and tourist outfitters. 


The Board holds public meetings each year in the basin to provide detailed 
information to the public and to obtain feedback on the effects of levels 
and flows. Also, the Board maintains a phone-in information service to 


ensure that the public has ready access to information on current 
conditions in the basin. 


Since the Lake of the Woods is an international boundary water, the 
federal member of the Board serves as Member for Canada on the 
International Control Boards for Rainy Lake and Lake of the Woods, to 

ensure coordination with the United States. 


The Board has a program under way designed to computerize its current. 
methodologies and to introduce new mathematical modelling activities to 
assist it in its deliberations. The real time hydrometric gauge network 
in the basin was expanded, and access to additional existing: 
hydrometeorologic stations was obtained. 


WATER MANAGEMENT PROGRAMS 


To carry out preliminary data acquisition and assessment of the aquifer 
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hydraulics of the basin. This work will form the basis of subsequent 
studies to determine the reliability and sensitivity of the existing water 
supply system for Charlottetown. 


Duration of Agreement: April 1984 to March 1987. 


Participants: 


Status: 


CANADA 
PRINCE EDWARD ISLAND 
CITY OF CHARLOTTETOWN 


Preplanning studies have been completed and a planning study approved by 
an exchange of letters. Funding sought from Canada Water Act and MSERD 
sources was not approved, and the study is being completed under a 
work- shared arrangement. 


FRASER RIVER ESTUARY - PHASE II 


Objective: To develop a Management Plan for the Fraser River Estuary. 
Duration of Agreement: October 1, 1979 to March 31, 1982 (extended). 
Participants and Funding: CANADA. ccccccccccccee ope 000 


Prior Action: 


Status: 


YUKON RIVER BASIN 


BRITISH COLUMBIA......$290 000 


During 1981-82, the level of funding was raised to $580 000 from $300 000 
($150 000 each). 


In February 1977, the federal and British Columbia Environment Ministers 
authorized a preliminary assessment of the need for this study (Phase I). 
In August 1978, a Federal-Provincial Steering Committee issued several 
reports describing the characteristics and prospects of the area and 
laying out existing policies and practices governing utilization of the 
estuary. A summary report contained several proposals for the development 
of a management plan for the estuary. 


Phase II of the study produced the report "A Living River by the Door" 
which describes a proposed management program for the Fraser River 
Estuary. Subsequently a Review committee was established to obtain public 
and government comment on the proposed program and to prepare an 
implementation strategy. 


A draft federal-provincial Fraser River Estuary Management Implementation 
Agreement was in the final discussion stage. 


Objective: To undertake studies leading to the formulation of a planning framework 
under which potential development alternatives in the basin may be 
evaluated, 

Duration of Agreement: November 1980 to September 30, 1984 (extended) 


aT oe 


Participants and Funding: CANADA.....Dept. of the Environment.... $1 100 000 


Prior Action: 


Status: 


Dept. of Indian and 
Northern Affairs..eeeesee $ 880 000 
BRITISH GOWUMBTAncciclsclntciele elelelels cle elelercic's $ 110 000 


YUKON TIERRITTIORN ctercte etetaletere'e/e'els ee eleleleie sles $ 110 000 
$2 200 000 


Preplanning activities were completed and the Preplanning Task Force's 
report was submitted in September 1979. The report identified new 
resource development initiatives in the fields of energy, transportation, 
mining and recreation, and outlined decisions and studies required to 
assess alternative uses of water, conflicts and associated impacts. 


A three year Canada-British Columbia-Yukon study agreement was signed in 
November 1980. Its termination date had been December 31, 1983, but it 
was extended to September 30, 1984. 


Eight work groups were formed to be responsible for program activities in 
Water Quality; Hydrology; Wildlife; Tourism, Parks and Recreation; 
Fisheries; Energy; Socio-Economic; and Placer Mining. Over fifty studies 
and reports were completed and numerous recommendations made in the eight 
program areas. An Information Exchange Program was also initiated and an 
Independent Review Group was formed to actively involve selected members 
of the Public. 


On January 24, 1985, the Yukon River Basin Committee submitted its "Report 
on the Yukon River Basin Study" to the signatories of the Agreement. The 
completion of the report and the expiry of the Agreement (Sept. 30, 1984) 
bring to a close the second phase of the water management program in the 
Yukon River Basin. 


WABIGOON-ENGLISH MERCURY CONTAMINATION STUDY 
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Objective: To evaluate methods to reduce high mercury levels in the English-Wabigoon 
river system in northeastern Ontario. (Work under the agreement focussed 
on ways in which mercury travels, or is deposited and retained within the | 
river system, as well as methods to reduce the absorption of mercury by 
fish and other water life.) 

Duration of Agreement: June 1978 to June 1980 (extended) 

Participants and Funding: CANADA. as ceoescnessl00 (OOK) 

ONTARIO. ccccccceee pl90 000 
Both governments also agreed to undertake related studies outside the 
agreement, including engineering and economic evaluation of measures 
selected to reduce mercury contamination, a shoreline study to determine | 
potential sources of clay and a cost estimate for the construction of 4a) 
dam to raise the level of Clay Lake. 

Status: 


The Steering Committee undertaking the study released its Summary Report 
and an extensive technical report on August 15, 1984. 
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WATERFORD RIVER URBAN HYDROLOGY STUDY 


Objective: To examine the effects of urbanization on the water resources of the 
basin, and to develop criteria for urban development which minimize 
impacts. 

Duration of Agreement: 1980- 1985 

Participants: CANADA 
NEWF OUNDLAND 

Status: The federal input was essentially completed with the preparation of six 


technical reports dealing with land use, urban runoff, watershed 
modelling, flood studies, water quality and data collection. A ground 
water and a biological report were still under preparation by the province. 


QU'APPELLE CONVEYANCE AGREEMENT 


Objective: To complete the conveyance works begun under the Qu'Appelle Implementation 
Agreement (1974-1984). 


Duration of Agreement: April 1, 1984 to March 31, 1989. 
Participants and Funding: CANADAssces sovceusesswsssge 379. 000 


SASKATCHEWAN. oeccccccccce $d 375 000 


Status: During the first year of the Agreement, Canada spent $70 000 on channel 
improvement works. Throughout the year, negotiations continued for a 
right-of-way agreement to carry out conveyance work on Indian lands. In 
February 1985, the Management Committee approved the construction of an 
$800 000 fish rearing facility as part of the channel improvement work. 


LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: To provide protection from flooding of land in the lower reaches of the 
Fraser River Valley and other areas upstream by rehabilitating existing 
dykes, constructing new dykes, increasing river bank protection, and 
improving internal drainage facilities. 


Duration of Agreement: 1968 to March 31, 1986 (extended). 
Participants and Funding: CANADAS as vnesesscess sour 


BRITISH COLUMBIA.......90% 


(Local authorities are responsible for providing construction and access 
right-of-way. ) 


In 1974, the federal government increased its contribution to the Flood 
Control Program and Storage Studies from $18 000 000 to $30 500 000 and 
British Columbia agreed to increase its share by the same amount. In 
fiscal year 1976-77, both parties agreed to increase the funding to 
$60 000 000 for each party, and to extend the Agreement to March 31, 
1984. In fiscal year 1983-84, the Agreement was extended to December 31, 
1986 with no increase in funds. 


a. 


Status: 


Construction has been comp leted at Kent, Matsqui, Surrey 
(Serpentine-Nicomek] Dams), New Westminster, Coquitlam, Abbotsford, 
Kamloops (Oak Hills), Surrey-South Westminster (Bridgeview), Richmond and 
Pitt Meadows; and is well advanced for the Vedder River and Delta. 
Construction commenced in Surrey-South Westminster (West Sector). 
Estimated expenditures under the program to March 31, 1984 are 
$115 000 000. The current annual funding rate is $3 150 000 from each 
government. The Fraser River Joint Advisory Board has recommended 
additional funding and an extension in time to complete the remaining 
economically viable projects. 


8. CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objectives: 


To renew and strengthen cooperation between Canada and Ontario in meeting 
the obligations under the revised 1978 Canada-U.S. Agreement and to 
provide for cost-sharing of specific programs which the province will 
undertake with the federal government in meeting these obligations. 


Duration of Agreement: August 1971 to March 31, 1985; agreement renewed in 1976 


and 1982 


An initial agreement from August 1971 to December 31, 1975 authorized $3 
million for feasibility studies and joint sewage treatment technology and 
urban drainage research. Loans totalling $250 million for sewage 
treatment facilities from CMHC and the Ontario Government were also called 
for in the initial agreement. (Funding for municipal sewage treatment 
between 1976 and the signing of the new agreement in 1982 was the subject 
of a separate agreement with CMHC under the National Housing Act.) 


The agreement was renewed in March 1976, retroactive to 1 January 1976, as 
a basis for establishing joint water quality objectives, and to serve to 
coordinate and implement federal and provincial input to Canadian 
responsibilities under the international agreement, and to conduct 
research. This agreement expired on March 31, 1980 but, because a revised 
agreement was then under negotiation, the 1976 agreement was extended to 
March 31, 1982, through exchanges of letters between ministers. 


The agreement was renewed again in July 1982, retroactive to April 1, 1982. 


Participants and Funding: CANADA 


ONTARIO 


The participants each pay half the cost associated with the research and 
surveillance programs. For each fiscal year, the total amount payable by 


Canada shall not exceed an amount to be .agreed upon between Canada and 
Ontario, taking into account: 


(a) the recommendations made by the International Joint 
Commission respecting surveillance of the whole of the) 
boundary waters; 

(b) the decisions taken, as a result of such recommendations, 
by the parties to the Canada-U.S. Agreement with respect 
to such surveillance; 


(c) the recommendations of the Board of Review. 


fARus 


Status: 


The federal share in fiscal year 1983-84 was set so as to not exceed 
$1 200 000 and was entirely allocated to surveillance and information 
programs. 


Special funding in the amount of $65 million was made available to Ontario 
for the period 1982-1985 to assist in the completion of municipal sewerage 
facilities construction to meet the requirements of the Canada-U.S. 
Agreement. This extra funding was formalized under the 1982 
Canada-Ontario Agreement. 


The principle of work-sharing was introduced into the new agreement to 
effect better coordination of federal-provincial activities to meet 
program requirements of the international agreement. 


In February 1981, a joint Canada-U.S. team of scientists began a 
comprehensive investigation of toxic chemicals in the Niagara River. This 
joint investigation will make recommendations as to what should be done to 
reduce or remove the contamination and to monitor the effectiveness of 
clean-up programs. The final report on this investigation, released in 
November 1984, contained 24 recommendations pertaining to point source and 
non-point source control, further investigations and monitoring. A 
detailed long-term water quality monitoring program was included. 


The 1983-84 Annual Report of the Review Board for the Agreement was 
submitted to the respective parties to the Agreement. 


Because, as already noted, the Canada-Ontario Agreement is being 
undertaken to provide a basis for implementing the Canada-U.S. Agreement 
on Great Lakes Water Quality, a brief outline of activities under the 
latter agreement is also provided. 


CANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


Objectives: To improve the quality of the water in the areas of the Great Lakes now 
suffering from pollution; to ensure that Great Lakes water quality will be 
protected in the future; and to restore and maintain the chemical, 
physical and biological integrity of the waters of the Great Lakes Basin 
Ecosystem. 

Duration of Agreement: Continuous since April 1972; revised Agreement signed 


Participants: 


Commitment: 


November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as an 
ecosystem is explicitly recognized in the new Agreement. Numerical water 
quality objectives for some 40 compounds have been specified. 
Approximately 99 percent of the sewered population on the Canadian side of 
the basin is now served by adequate municipal wastewater treatment 
facilities. Programs to control and prevent pollution from industrial 
sources entering the Great Lakes System have been designed and are being 
implemented. A commitment has been made to eliminate the discharge of 
toxic substances into the Great Lakes. New interim phosphorus loading 
targets, defined for each lake, are designed to achieve desirable levels 
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Arrangement: 


Status: 


of water quality. Binational negotiations to ratify the loading targets 
and reach agreement on Canadian and U.S. programs to meet these targets 
were partially completed in 1983. 


The International Joint Commission was given primary responsibility for 
overseeing implementation of this international water quality Agreement. 
The Commission has established a number of Boards and Committees to carry 
out the various provisions of the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, Assessment, and 
Special Projects (including toxics, eutrophication, health hazards, etc.). 


Canada and Ontario have agreed to proceed with the implementation of a 
Phosphorus Control Supplement as recommended under Annex III of the 1978 
Agreement. The Control Supplement agreed to on October 16, 1983 includes 
measures to both protect the upper Great Lakes and further reduce 
phosphorus discharges to the lower Great Lakes. The Agreement ratifies 


the phosphorus loading targets and allocates the residual load reductions | 


to Lake Erie between the United States and Canada. Negotiations continue 
to similarly allocate the load reductions to Lake Ontario. 


In November 1984, the Water Quality Board submitted a progress report to | 
the IJC under the terms of the 1978 Canada-U.S. Great Lakes Water Quality © 
Agreement in which it reported on the development of surveillance and — 


monitoring plans for each of the Great Lakes and connecting channels and 
presented the rationale for the plans. A review of progress for the 21 
Class "B" areas of concern identified in 1983 also was included, as was an 
update on the phosphorus load reduction plans. 


Under the surveillance program two regular surveillance cruises of Lake 
Ontario and one intensive surveillance cruise of Lake Huron were carried 
out as part of an operational pilot study for the revised Great Lakes 


International Surveillance Plan. A total of 94 stations in Lake Ontario 
and 91 stations in Lake Huron were sampled on each cruise. Samples for — 
organic contaminant analysis were taken at 14 of the Lake Ontario stations 


and at 28 of the Lake Huron stations. Daily sampling was completed on 
schedule at Fort Erie, Niagara-on-the-Lake and at Wolfe Island on the St. 
Lawrence River. A small network of four stations, one in each lake basin, 
has been established to determine the feasibility of sampling 
precipitation for organic contaminant analysis. 


9. MERCURY IN THE CHURCHILL RIVER DIVERSION SYSTEM 


Objectives: 


Duration of Agreement: 


To determine the degree to which mercury is present in the Churchill River 


Diversion system and to identify sources; to study pathways and mechanisms 


by which mercury moves from water to fish and wildlife through the food 
chain; to monitor the concentration of mercury in aquatic plants and fish’ 
and compare it with available data on the presence of mercury in people) 
living in this area and; where possible, suggest remedies to local mercury) 


problems and means of predicting future occurrences of mercury 
contamination. 


March 1983 to December 1986 


Participants and Funding: CANADA $380 000 


MANITOBA $380 000 


= 50:5 
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Background: 


Status: 


This study arose from concern over increased levels of mercury in fish 
along the diversion route. Area soils and mineral deposits contain 
background levels of inorganic mercury which may have been released when 
the area was flooded. This problem was first addressed under the Northern 
Flood Agreement that the Department of Indian and Northern Affairs 
negotiated on behalf of Canada in 1977-78 between Canada, the Province, 
Manitoba Hydro and the Northern Flood committee (a collectivity of various 
Indian Bands). An arbitrator, appointed in March 1980 under the terms of 
the Northern Flood Agreement, to arbitrate claims from any of the four 
parties concerned, identified the mercury agreement as a _ priority 
federal-provincial responsibility. 


The Canada-Manitoba Agreement on the Study and Monitoring of Mercury in 
the Churchill River Diversion was signed on March 10, 1983. The Agreement 
allows for cost-sharing of expenditures made by Canada and Manitoba 
retroactive to April 1, 1982. The four year Agreement is scientific in 
nature and has five broad objectives aimed at improving the knowledge and 
the ability to respond to mercury problems in northern Manitoba. 


Work under this Agreement has progressed well to date with all of the 
possible 14 projects underway or completed. A four-person Steering 
Committee and an eight-person Technical Advisory Committee have been 
appointed with an equal number of federal and provincial members. A Study 
Coordinator provides the necessary management support, coordination of 
projects and information, and develops the public awareness component of 
the Agreement. The 1982-83 Annual Report has been prepared and 
distributed widely to government and public agencies. 


FLOOD DAMAGE REDUCTION PROGRAM 


a. 


FLOOD PREVENTION WITHIN THE CITY OF QUEBEC 


Objective: To reduce damages from floods along the Saint Charles and du Berger rivers 
within the Quebec City limits. 

Duration of Agreement: July 1983 to March 1985 

Participants and Funding: CANADA sie vive osnis's o&s cee $979 000 


Prior Action: 


Status: 


QUEBEC. cc ccccccccee ee $458 000 


Joint studies conducted in the spring of 1983 demonstrated the feasibility 
of corrective measures. 


The Canada-Quebec Agreement was signed on July 29, 1983. During 1983-84, 
a dam was under construction on the Saint Charles River and a structure to 
retard ice on the du Berger River. During 1984-85, the flood reduction 
works were completed and a final report prepared. 


FLOOD DAMAGE REDUCTION IN THE TOWN OF RICHMOND (QUEBEC) 


Objective: 


To reduce the damages caused by flooding of the Saint Francois within the 
Town of Richmond, Quebec. 


Duration of Agreement: May 1984 to March 1987. 


= 


Participants and Funding: CANADAS eecdelccccvcss sop! 00 000 
QUEBE GT vit. occ cee ge 403 500 


Prior Action: Joint studies conducted in 1983-84 demonstrated the feasibility of 
corrective measures. 


Status: A Canada-Quebec Agreement was signed on May 14, 1984. During the year, 
channelling work on Cushion Creek was completed and construction of a 
pumping station initiated. A dyke is to be erected during 1985-86. 


UPGRADING RING DYKES - RED RIVER VALLEY 


Objective: To increase the level of protection afforded by ring dykes in the 
communities of Rosenort, Morris, St. Adolphe, Dominion City, Emerson, St. 
Jean Baptiste, Latellier amd Brunkild. 


Duration: March 10, 1983 to March 31, 1986 
Participants and Funding: CANADA. 6ecsseeepe 025 000 


MANITOBA. .-+ee5-$2 475 000 


Additional funding of $1 600 000 will be required for proposed works at 
Ste-Rose-du-Lac and Souris. 


Prior Action: Between 1967 and 1971 Canada and Manitoba cooperated in the construction 


of dykes around seven Red River basin towns that had suffered damages 
during the 1950 flood and again in 1966. Subsequent experience 
demonstrated, most recently in 1979, that the dykes constructed under the 
1967 agreement did not provide a sufficient margin of safety, nor did they 
meet the standards of the Canada-Manitoba Flood Damage Reduction Agreement 
signed in 1976. Thus, a new agreement was signed to upgrade the seven 
ring dykes which were jointly built earlier, as well as an eighth dyke, 
around Brunkild, which had been built and fully paid for by Manitoba. 


Status: The agreement was signed on March 10, 1983, and a committee was formed to 


administer it. Construction was initiated at Morris, St. Adolphe and 
Brunkild. Negotiations were under way in 1984-85 to include the 
construction of a dyke at Ste-Rose-du-Lac and the upgrading of a dyke at 


Souris through an amended agreement. The amended agreement is expected to 
be signed in 1985-86. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Objective: To reduce the level of flood damage along the Rivitre des Mille Iles in 
Montreal Region. 
Duration: December 1983 to March 1987. 
Participants and Funding: CANADA. .seecceeeeegded million 
QUEBEC... cer c ccc e Sled million 
Prior Action: Studies to determine the feasibility of a flood control structure on the’ 


Rivitre des Mille Iles were conducted under the Agreement Respecting Dykes: 
and Flow Regulation Works - Montreal Region. 


AeA 


Status: The Canada-Quebec Agreement was signed on December 10, 1983, During 
1984-85, about 60% of the construction of the regulation dam was 
completed. A follow-up environmental program has permitted all minor 
problems to be met. A public information program at the work site was put 
in place. 


SOOPERATIVE ARRANGEMENTS FUNDED FROM SOURCES OTHER THAN THE CANADA WATER ACT 


ie 


CANADA-ONTARIO SPECIAL RECOVERY CAPITAL PROJECTS 


Objective: To provide for federal financial contributions to Ontario for water supply 
and sewage treatment projects at Niagara Falls, Sudbury and Timmins, which 
will help stimulate economic and regional development and which put more 
modern and efficient public capital projects at the service of Canadian 
Communities in anticipation of economic recovery. 


Duration of Agreement: December 1983 to March 1985, 
Participants and Funding: CANADA 
ONTARIO 


The federal contribution ($9,500,000) was approximately one third of the 
total cost of the projects. Ontario and the three municipalities met the 
remaining two thirds. 


Background: The Special Recovery Capital Projects Program was a federal initiative 
announced by Finance Minister Lalonde in his budget address of April 19, 
1983, The Program's goal is stimulation of the economy by providing 
contributions to capital projects which would otherwise be constructed at 
a much later date. 


Status: The federal contribution was made within the time frame of the Agreement. 
REGINA-MOOSE JAW WATER TREATMENT FACILITY 


Objective: To improve the water supply available to Regina and Moose Jaw by the 
construction of a granular activated carbon water filtration plant at 
Buffalo Pound Lake in Saskatchewan. 


Participants and Funding: CANADA 
SASKATCHEWAN 


Canada will pay 33 1/3% of the total cost up to a maximum federal 
contribution of $5 million under an ERDA Subsidiary Agreement. 


Status: Major contracts were awarded in July 1984, Construction is on schedule 
and the treatment plant is expected to be opened officially in June 1985, 
The associated carbon regeneration furnace and waste disposal lagoon are 
expected to be completed by the end of 1985, 


PORT AUX BASQUES WATER TREATMENT 


Cooperation between Canada and Newfoundland with regard to Port aux 
Basques Water Treatment was being negotiated as an Economic and Regional 
Development Sub-Agreement, details of which had not been finalized by the 
end of March 1985, 
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BOUNDARY WATER ISSUES 


Skagit River 
| Columbia River 
Lake 


‘Souris Fiver (Garrison Diversion Project) 

|] Aux Marais Drainage and Pembiior Dam 
Roseau River 
Great Lakes Water Quality (Canads-U.S.) 
Great Lakes Diversions and Consumplive Uses 
Ficheliou River - Lake Champlain 

i] Saint John River 


FEDERAL-PROVINCIAL PROGRAMS, 


Current Implementations 


Fraser Oyking 

GuAppele Conveyance 

Uparacing Ring Dykes - Red River Valoy 
Groat Lakes Waler Quality (Canada-Ontario) 
Ottawa River Regulation 

Ontawa River Water Quality 

Mille es Control Structure, 

‘Town of Richmond Flood Control 


Current Investigations 


Northem Manitoba Mercury St 
Winter River Sty uy Suey 
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Pending Implementations 


j] Fraser Estuary 

| Yukon River 

| Mackenzie Rivor 

| Wabigoon-Engish Rivers 


Pending Investigations 
[2a] south Saskatchewan Basin 


Other Areas of Federal-Provinclal Activity 


Prairio Provinces Water Board 
Alberla, Saskatchewan and Manitoba 
Mackenzie River Basin Study Committco 
‘Alberta, British Columbia, Saskalchewan, 
Nonhwest Territories and Yukon Territory 
Lake of tho Woods 
Manitoba and Ontario 
Flood Damage Reduction Program (under way) 
Newoundland, Now Brunswick, Nova Scotia, Quaboc, Ontario, 
Manitoba, Saskatchewan, Northwest Territories and Indian Lands 
Flood Damage Reduction Program (under negotiation) 
‘Alberta, British Columbia and Yukon Termlory 
Hydromatric Survey Agreamonts 
‘Al provinces and territories 


Water Quality Monitoring Agroemant (under way) 
Quebec 
Water Quality Monitoring Agreements (under negotiation) 
ty Monitoring c jegotiaton) 


British |, Manitoba, New Brunswick and 
_ Newloundland (all provinces to bo approached by 1986) 
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QUESTIONS RELATIVES AUX EAUX LIMITROPHES 


[I] Riviere Skagit 
| 2 Ficuvo Columbia 


lac 
Rivdro Plathoad 
Riviéres Sainte-Mario ct Milk 
Riviere Poplar-Est 
Riviére Souris (cxcjat do dérivation Garrison) . 
Drainage de {a riviére aux Marais et barrage Pembilier 
9] Riviere Roseau 
}10,) Qualité de l'eau dos Grands lacs (Canada-E-UA) 
|1%1] Oérivation ot consommation des eaux dos Grands lacs 
|12) Riviére Richoteu - Lac Champlain 
[13] Riviére Saint-Jean 


PROGRAMMES FEDERAUX-PROVINCIAUX Etudes actuelles 


Mise en application en cours 


Construction de digues sur fo Fraser 
‘Adduction do la rividre Qu Appelle 


‘Améliorallon des diguos pértphériques-valiée do la rivdra Rouge -_Préts pour la mise en application 


‘Qualité do l'eau dos Grands lacs (Canada-Ontario) 
Régularisation do a riviéra des Outaouals 

‘Qualité do l'eau de Ia rividro des Oulaouais 
‘Quvrago do contrdle da la rividre dos Mille llos 
Controle des cruss - villa da Richmond, 


Estuairo du Fraser 
uv, Yukon 
26] Flouve Mackenzio 


22] tude sur le mercure dans fe nord du Manitoba 
23 Elude sur la rividre Winter, 


Rividres English ot Wabigoon 


s 
wai 


faces 


Prats pour a réalisation 
{]_ Bassin do la Saskatchovan-Sud 


SH. : 
DEPARTMENT OF THE ENVIRONMENT 
INLAND WATERS DIRECTORATE 


WATER INVESTIGATION, PLANNING AND 


MANAGEMENT ACTIVITIES IN CANADA 


REVISED MARCH 1, 1985 


MINISTERE DE L'ENVIRONNEMENT 
DIRECTION GENERALE DES EAUX INTERIEURES 


ETUDE, PLANIFICATION ET 


oo INGESTION DE L'EAU AU CANADA 


REVISE LE 1 MARS 1985 


SCALE- ECHELLE 
MILES 10050 _0 100 200 MILLES 
[p=ele 5) - Ss 


KILOMETRES 100 0 100 200 _-300 KILOMETRES. 
SSS 


Autres secteurs d’activité fédérale - provinciale 


Régie des eaux des provinces des Prairies 
‘Alberta, Saskatchewan ot Manitoba 

‘Comité du bassin du fleuve Mackenzie 
‘Abborta, Colombia-Batannique, Saskatchewan, 
Temtoifes du Nord-Ouest et Yukon 


sc des Bois 
‘Manitoba et Ontario eee ; , 
amma da (Sduction des dommages ca inondations (en, cours) 
Praga Nowve, Nouveau Brurswice, Nouvel: Ecosse, Guibas, Onto, 
‘Manitoba, Saskatchowan, Territoires du Nord-Ovest ot terres Indennes 
Programme de réduetion des dammages caus6s par les mandations (on négociaton) 
‘Alberta, Colombie-Biitanniqua et Yukon, 
Accords sur los relevés hydrométriques 
Toutes les provinces ot fous los teritoires 
Convanion concemant la suveilance continue de I quad Jes eaux (en cour) 


‘Accoids concomant a survelance continua de ia qualtd des eaux (en négeciation) 
‘Alberta, Colombia = Britannique, Manitoba, Nouveau = Bru ot 
Torre = New (des démarches seront ates aupré de lvls les rovincrs 
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INTRODUCTION 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for joint 
federal-provincial management of Canada's Water resources. Section 36 of the act requires that a 
report on operations under the Act be laid before Parliament as soon as possible after the end of 
each fiscal year. This, the fourteenth annual report, covers operations to March 31, 1986, 

On September 30, 1985, the Advisory Committee appointed to undertake an Inquiry on federal 
water policy presented its report to Mr. McMillan... More details on that report appear on page 3. 

Up to and including fiscal year 1975-76, Canada Water Act funding was provided on the basis of 
individual projects. In fiscal year 1976-77, Treasury Board established a ceiling on expenditures 
cost-shared with the provinces (for river basin planning and implementation, and flood damage 
reduction) at about an $18 million per year level. Subsequently, budget reductions and consequent 

Mjustments to the program have lowered the ceiling in 1984-85 to about $11 million. This total 
fell to $9.2 million for 1985-86 and further temporary reductions are expected to bring it below 
$9 million for 1986-87, 


PROVISIONS OF THE CANADA WATER ACT 


Part I of the Act provides for the establishment of federal-provincial consultative 
arrangements for water resource matters (Section 3); and for cooperative agreements with the 
provinces for the development and implementation of plans for the management of water resources 
(Section 4 - 7). This part also enables the Minister, directly, or in cooperation with any 
provincial government, institution, or person, to conduct research, collect data, and establish 
inventories associated with the water resources. 

Part II envisages federal-provincial management where water quality has become a matter 
of urgent national concern. This part permits the establishment of joint federal-provincial 
incorporated agencies (although existing federal and provincial corporations might alternatively 
be used) to plan and implement approved water quality management programs. 

Part III of the Act provides for regulations banning the manufacture or import for use or 
sale in Canada of any cleaning agent or water conditioner that contains a nutrient in a greater 
concentration than that prescribed by regulations. This is one of the principal means of reducing 
the rate of eutrophication of water bodies. 

Under Part IV are provisions for the general administration of the Act. In addition, it 
provides for inspection and enforcement, allows the Minister to establish Advisory Committees and 
permits the Minister, either directly or in cooperation with any government, institution, or 


person, to undertake public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 


on Federal Water Polic 


In January 1984, a three-member Advisory Committee was appointed by the Environment 
Canada Minister under section 26 of the Canada Water Act in response to a growing environmental 
consciousness and concern about the management of Canada's freshwater resources. Some of the 
emerging issues which prompted the Inquiry are growing water supply/demand imbalances in the 
Prairie Provinces, the related question of climate change and its effect on the water resources, 
and growing interest in southward diversions; increasing public interest in the water export 
controversy; and the rapid proliferation of toxic substances in the environment leading to a 
perceived loss of: confidence amongst Canadians about the quality of the drinking water. 

Under its terms of reference, the Inquiry was required to assess the adequacy of federal 
water policy and the capacity of federal institutions to respond to changing circumstances. In 
particular, consideration was to be given to the nature of emerging issues, the state of the 
resource, future requirements for water, interjurisdictional matters, and scientific and research 
expertise. The views of as many Canadian as possible were to be sought. 
| In the fall of 1984, the Inquiry held public hearing at seventeen locations across 
Canada, and received over 300 written submissions from individuals and organization. Numerous 
federal, provincial and territorial officials were consulted to ensure a broad range of facts, 
viewpoints and advice. In addition, studies and research projects on special problems were 
commissioned. 

Early in 1984, the Inquiry set the scene for the public hearings by publishing "Water Is 
A Mainstream Issue" which set out initial impressions of the issues to be examined. Following the 
public hearings, the Inquiry released "Hearing About Water" in April 1985 to synthesize the 
perceived problems, issues and solutions. The final report "Currents of Change" was published in 
September 1985 in part to respond to the terms of references but also to promote understanding and 
heighten awareness of the problems and opportunities in water management. Informative reports 
were also published for the 22 special research projects commissioned. 

Immediately following release of the Inquiry's final report on September 30, 1985, it was 
distributed to federal and provincial governments and non-government organizations. 

Shortly thereafter, Environment Canada organized and chaired several meetings of an 
Interdepartmental Water Policy Task Force to seek the views of other federal departments on the 
Inquiry's recommendations. These meetings were interspersed with similar meetings within 


Environment Canada's agencies. 


Provincial Ministers discussed the Inquiry's final report at a meeting of the Canadian 
Council of Resource Ministers in October 1985 while a similar meeting for non-government 


organizations was held in November 1985 in conjunction with Environment Canada's annual public 


consultations. 
At the end of March 1986, responses by the federal Task Force to the 55 recommendations 


made by the Inquiry were essentially completed. 
The Task Force is expected to report to the Environment Minister in July 1986, providing 


advice on the Inquiry's recommendations as well as the scope and nature of an appropriate federal 


water policy. Enunciation of such a policy will occur later. 


Great Lakes Water Levels Communication Centre 


Excessive inflows have raised Great Lakes levels to record high proportions and thus pose 
a serious threat to lakeshore facilities, especially during periods of high winds. To meet this 
problem, Environment Canada has established the Great Lakes Water Levels Communication Centre at 
the Canada Centre for Inland Waters in Burlington. It is now the nerve centre for all federal 
activities and programs related to flooding on the Great Lakes. The Centre is designed to gather 
and coordinate all relevant information from all federal departments and it is in contact with 
other government agencies, including some in the United States. In addition to coordinating the 
collection of relevant data, the Centre rapidly analyses and disseminates the data as quickly as | 


possible for use by governments, planners, and individual citizens alike. 


PART 1: Comprehensive Water Resource Management 


ederal-Provincial Cooperation 

The Canada Water Act calls for joint consultation between the federal and provincial 
overnments in matters related to water resources. Discussed briefly in the following are joint 
rograms under the national Flood Damage Reduction Program as well as other projects involving the 
regulation, apportionment, monitoring or survey of water resources, and the preplanning, planning 
r implementation of Water Management Programs. 

Agreements for specific water programs provide for the participating governments to contribute 
funding, information, and expertise in agreed ratios. For ongoing activities such as the water 
quantity survey agreements with each province, cost sharing is in accordance with each party's 
need for the data. For study and planning agreements, it is usual for the federal government to 
meet half the costs and the provincial government(s) the other half. The planning studies 
encompass interprovincial, international or other basins where federal interests are important. 
Cost sharing for implementation is in proportion to federal and provincial responsibilities and 


often includes a contribution from local governments. 


Interdepartmental Committee on Water 

The Interdepartmental Committee on Water (ICW) was established in 1968 to promote coordination 
and to advise on all federal water programs. Since then, ICW has actively pursued its mandate 
and, in March 1986 held the 56th meeting since its inception. 

A total of 21 departments and agencies with an interest in water matters are represented on 
this 25-member committee. Subcommittees and Working Groups are set up as required. Currently 
there are five subcommittees whose areas of interest are 1) the Canada-U.S., and Canada-Ontario 
Great Lakes Water Quality Agreements, 2) water quality, 3) floods, 4) the preparation of responses 
to IJC reports and 5) the coordination of federal activities in the Mackenzie River basin. 

In addition to the work of these subcommittees, issues or subjects of interest brought to the 
attention of ICW over the past year included; the Inquiry on Federal Water Policy, large scale 
water diversions (specifically the Grand Canal proposal), the IJC report on Great Lakes 
consumptive uses, the Canada/Ontario working group on Great Lakes water apportionment, the South 
Saskatchewan River basin study, the Yukon River basin study, the Interdepartmental Committee on 
Toxic Chemicals action plan on drinking water, the Arctic marine conservation policy, the 
interdepartmenta] operational plan for the Great Lakes Water Quality Agreement, the 
Canada/Saskatchewan Memorandum of Understanding on irrigation-based economic development, the 
Canada/PEI subsidiary agreement respecting water resource management and development, and the 


proposed Rafferty Dam, 


Federal-Provincial Water Resource Management Programs 


Table 1 shows a breakdown of current cost-shared federal-provincial water management © 
programs and indicates the stage each has reached. Each of the programs is referred to briefly in 
the following few pages and described in more detail later in this report. Table 2 is a record of © 


the achievements under the Act since its inception in 1970. 


Regulation, Apportionment, Monitoring and Survey Programs: Although most federal-provincial — 


agreements carry a time limit within which the objectives of the agreement are likely to be | 
reached, there are some agreements involving monitoring and survey responsibilities which are 
projected to continue into the foreseeable future without termination. One such program, was 
recently inaugurated on a national scale to coordinate both federal and provincial water quality : 
survey Ss. | 
The federal government has been involved in the collection of water quantity data since 
the late 1800s. In earlier years, hydrometric networks were operated under informal arrangements 
with all provinces except Quebec. The 1922 agreement with Quebec was rescinded in 1964 when the — 
Quebec government took responsibility for most of the hydrometric network in that province. 
Beginning in April 1975, uniform cost-sharing Water Quantity Survey Agreements were implemented 
with all provinces and with the Department of Indian and Northern Affairs for the territories. It 
is recognized that water quantity data are essential to water management and, since the costs of 
collecting water data are substantial, the efficiency of data collection programs is enhanced | 
Significantly by combining networks and standardizing methodology. These agreements recognize 


that water quantity data may be collected to meet federal needs, provincial needs, or a 


combination of needs. Hence funding for the operation of the networks is provided according to | 
each party's needs. The water quantity networks and cost-sharing data are determined annually by’ 
Federal-Provincial Coordinating Committees. Also, a national meeting of all Federal-Provincial 
Coordinating Committees is convened regularly to review annual progress reports and to discuss any | 
concerns arising under the Agreements. During the year, a total of 2854 gauging stations were: 
operated under the Agreements in Canada, 2694 by the federal government and 160 by the Province of 
Quebec. Data from these stations as well as from 669 stations operated mainly by other provincial 
agencies are contained in the national water data bank - HYDAT; the data bank also contains data: 
for another 3744 discontinued stations. Under the terms of the Agreements, Canada is responsible 
for maintaining the computer data base and for publishing the data. All hydrometric data are’ 
provided free of charge upon request. | 
In a move to improve upon data collection associated with the hydrometric survey, ai 


five-year program to acquire and install 350 data collection platforms (DCPs) at remote! 
hydro 


j 


metric sites across Canada received Treasury Board approval effective April 1, 1983. Through’ 
} 


TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL WATER MANAGEMENT PROGRAMS 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


Under Negotiation New During 1985-86 


Water Quality Monitoring Water Quality Monitoring 
Agreements with Alberta, Agreement with 
Saskatchewan, British Columbia 
Newfoundland, Manitoba, 

New Brunswick and 
Ontario 


WATER MANAGEMENT PROGRAMS 


Under Negotiation New During 1985-86 


South Saskatchewan Study 


Channel - Port aux Basques 
Water Improvements** 

Fraser River Estuary 
Management Program 
Implementation 

Lower Fraser Valley Flood 
Control Amendments 


FLOOD DAMAGE REDUCTION PROGRAM 


Under Negotiation New During 1985-86 


Initial Agreements with 
Alberta, British 
Columbia and Yukon 
Territory 

_ Amending Agreements with 
Saskatchewan, Quebec 
and Northwest 
Territories 


Ongoing During 1985-86 


Water Quantity Surveys with all 
provinces 

Prairie Provinces Water Board 

Mackenzie River Basin Committee 

Water Quality Monitoring Agreement 
with Quebec 

Lake of the Woods Control Board* 

Ottawa River Regulation Planning Board 

Ottawa River Water Quality 
Coordinating Committee 


Ongoing During 1985-86 


Winter River Basin 

Waterford River Urban 
Hydrology (Planning) Study 

Mercury in Churchill River 
Diversion System 


Lower Fraser Valley Flood Control 

Canada-Ontario Agreement on 
Great Lakes Water Quality 

Qu'Appelle Conveyance 

Regina - Moose Jaw Water 
Treatment Plant** 


Ongoing During 1985-86 


Mille Iles Control Structure 
Montreal Region 

Agreement for Flood Control on the 
Saint-Frangois River in Richmond 

Amending Agreements with Newfoundland, 
Nova Scotia, New Brunswick, Ontario 
and Manitoba 

Memorandum of Understanding 
Indian Lands 

Manitoba Flood Protection Projects 


* Established under the Lake of the Woods Control Board Act. 
** Not a Canada Water Act Agreement but included here in the interest of completeness. Special 
funds were made available for this project under Economic and Regional Development 


Sub-Agreements. 


TABLE 2 - PROGRAMS OR STUDIES COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 
Qu'Appelle River Basin Planning 


Saskatchewan-Nelson Basin Planning 
Okanagan Basin Planning 


Saint John Basin Planning 
Lake Winnipeg, Churchill and Nelson Rivers Planning 
Great Lakes Shore Damage Survey 


Fraser River Upstream Storage Planning 
Churchill River Basin Planning (Sask.-Man. ) 
Montreal Region Flow Regulation Planning Study 
Peace-Athabasca Delta Implementation 


Northern Ontario Water Resources Planning 
Southeastern New Brunswick Dyking Implementation 
St. Lawrence Water Quality Planning Study 

Souris Basin Planning 

Metropolitan Toronto Flood Control Implementation 


Lower Saskatchewan Basin Preplanning 
Southwestern Ontario Dyking Implementation 
Upper Thames Flood Control Implementation 
Yukon Basin Preplanning 


Ottawa River Regulation Planning Report 


Thompson Basin Preplanning 
Great Lakes Shore Damage Survey Implementation 
Dykes and Flow Regulation Works - Montreal Region 


Mackenzie Basin Planning 
Shubenacadie-Stewiacke Basin Planning 
Ottawa River Water Quality Report 
Okanagan Basin Implementation 


Prairie Provinces Water Board's Water Demand Study 


North Shore (St. Lawrence) Ecological Inventories 
Winter River Preplanning 


Qu'Appelle Basin Implementation 

Wabigoon-English Mercury Contamination Study 

Yukon River Basin Planning Study 

Flood Prevention within the City of Quebec 

Fraser River Estuary Planning 

Studies and Implementation of Dykes and Flow 
Regulation Works - Montreal Region 


1972 
1972 


1973 


1974 


1975 


1975 
1975 


1976 
1976 


1976 
1976 


1978 
1978 


1978 
1978 


1978 


1979 
1979 
1979 
1979 


1980 


1981 
198] 
198] 


1982 
1982 
1982 
1982 


1983 
1983 
1983 


1984 
1984 
1984 
1984 
1984 


1984 


the use of satellites, the DCP permits the real-time acquisition of hydrometric data. 
Effectiveness of operation and cost savings were key items in the original proposal, with the 
Output of greatest value to navigation, reservoir operation, water allocation, flood forecasting 
and similar purposes. When necessary, DCPs are being equipped with sensors to provide information 
required by the Atmospheric Environment Service and the Canadian Forestry Service. As of 
March 31, 1986, 210 DCPs had been delivered, a total of 190 instruments had been installed and 153 
had been activated. Currently, data from the DCP network are being retrieved from a U.S. receive 
station via an automatic dial-up system. The establishment of a ground receive station in Canada 
is being investigated. Installation of this facility will greatly improve the efficiency of 
distributing real time data required for network operations. 

Environment Canada has been negotiating water quality monitoring agreements with 
interested provinces to provide for sharing of costs, exchange of data and a Canada-wide quality 
control program. To date, agreements have been signed with Quebec and British Columbia; an 
agreement with Newfoundland is scheduled to be signed April 29, 1986,; negotiations with Alberta 
are nearing completion; discussions with Manitoba, Saskatchewan, New Brunswick and Ontario are 
under way; Prince Edward Island has been invited to begin negotiations, and an initial meeting 
with the Department of Indian and Northern Affairs was held to explore the establishment of a 
similar agreement for the Yukon. By 1986-87, if all provinces join the program, the riew network 
is expected to incorporate 450 existing stations of federal interest, upwards of 2000 existing 
stations of provincial interest, and about 180 new stations of joint interest. In addition, some 
Agreements may include cost-shared surveys or special studies to best address existing or emerging 
issues of joint concern. The proposed stations exclude Great Lakes water quality stations which 
are administered under other agreements. In March 1983, Treasury Board approved the resources 
required to implement the agreements. 

The Prairie Provinces Water Board, a federal-provincial board which administers the 
Prairie Provinces Master Agreement on Apportionment, continued to provide recommendations to 
Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable apportionment of eastward 
flowing interprovincial prairie rivers. During the year, the Board's Committees on Hydrology, 
Water Quality and Groundwater continued to recommend procedures for natural flow determination for 
apportionment purposes and for evaluating the effect that proposed projects might have on the 
balance of interprovincial waters. A four-year study of historic and current water demands in the 
three prairie provinces was completed in February 1983 and that information is now being updated 
on a continuous basis. The Board also has approved the report on Administration of the 
Apportionment Agreement and has implemented the recommendations on apportionment of the flow of 


Battle, Lodge and Middle Creeks at the Alberta-Saskatchewan boundary. The Board is now evaluating 


site-specific water quality requirements that have been proposed for three of the eleven 
interprovincial sites where water quality is monitored on a continuing basis. Similarly, the 


Board's Committees have prepared a profile of ground water protential at the Alberta-Saskatchewan 
boundary and are developing an approach to deal with the interprovincial problems related to 
upstream drainage. 

The Mackenzie River Basin Committee, with representation from Canada, Alberta, 
Saskatchewan, British Columbia and Yukon and Northwest Territories, met during the year to fulfill 
its liaison responsibilities and to consider study designs, budgets and agreements associated with 
implementation of Recommendations 2 and 5 contained in the Mackenzie River Basin Study Report of 
1982, The Committee also is considering a general agreement which would supersede the 1977 
Memorandum of Understanding which formed the Committee; the new agreement would reconstitute the 
Committee, and give full member status to the Northwest Territories and Yukon Territory. 

The Ottawa River Regulation Planning Board has a mandate to plan and recommend criteria 
for regulating the Ottawa River, taking into account hydro-power production, flood protection, 
navigation, low water problems, water quality needs and recreation. Studies were under way to 
ensure reserve storage for the operation of the Mille Iles dam and to develop risk management 
methodology for the Ottawa River basin. 

The Ottawa River Water Quality Coordinating Committee was established early in 1983 to be 
responsible for reviewing data needs and for coordinating data collection through a joint 
monitoring program. The Board's first annual report, under preparation at year's end, contains an 
analysis of monitoring data from the past several years. It also makes recommendations for 
tentative water quality objectives and for future monitoring and special studies for the river. 

An evaluation of automatic monitors, and preliminary interpretation of data acquired from| 
water quality monitoring stations (on the Souris River) related to the Garrison Diversion project, | 
were completed. Discussions have taken place with provincial, state and U.S. federal officials 
with regard to the establishment of water quality objectives at both international boundary, 
crossings of the Souris River. A background report is being prepared by Environment Canada in 
order to allow further consideration by the parties involved. 

The Lake of the Woods Control Board continued to regulate certain waterways in the 
Winnipeg River basin so as to balance the requirements of the various and sometimes conflicting: 
interests that depend upon the water in the basin. The Board was established under the Lake of! 
the Woods Control Board Act, well before the Canada Water Act was passed, and is described here: 
only to complete the picture on federal-provincial water management in Canada. Basin conditions: 
were extremely wet in 1985 with inflows ranking as the second highest since records began in the: 
early 1900s. Much time was spent managing these flows and keeping the public advised of high 


water levels and hazardous conditions. Apart from direct regulation activities, the Board is 
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continuing to improve its data collection and analysis procedures and has plans to introduce 


mathematical modelling to assist it in its deliberations. 


Water Management Programs: Depending upon the nature of the work being conducted, water 
management programs can fall within any of the three stages - preplanning studies, planning 
Studies or implementation activities. During 1985-86, several water management programs were 
continued, one new program was initiated to guide economic development while protecting 
environment of the Fraser River Estuary, and a project to improve the water supply available to 


the Town of Channel-Port aux Basques was initiated under an ERDA subsidiary agreement. 


Preplanning Studies: Preplanning studies normally arise as a result of public representation to 
resolve one or more problems which are perceived at the local level. The preplanning study has 
become the vehicle with which to investigate the concerns expressed, and also to examine briefly 
all of the emerging and potential opportunities and problems of the area in question and to make 
recommendations as to the desirability of a longer-term planning study. There were no formal 
preplanning studies under way in 1985-86, although a joint assessment of water problems and 
management improvement opportunities for the South Saskatchewan basin in Saskatchewan was 


completed in support of negotiations towards a study agreement with Saskatchewan. 


Planning Studies: Planning studies generally are directed towards the development or management 
of the water resources for the social betterment and economic growth of the basin or area under 
study. There were no new planning studies initiated during the year but, as mentioned above, a 
Canada-Saskatchewan study of the South Saskatchewan River basin has been under negotiation and an 
agreement for a water management plan in the Saskatchewan portion of the basin is expected soon. 

A preplanning study of the Winter River basin (Prince Edward Island) was undertaken 
during the period 1977-1983 to determine the reliability and sensitivity of the existing water 
supply system in Charlottetown, Prince Edward Island. A planning study was subsequently arranged 
through an exchange of letters. Funding sought from Canada Water Act and MSERD sources was not 
approved and the study is being completed under a work-shared arrangement. 

In Yukon Territory, field activities were completed in 1984 in the Yukon River basin 
under the $2.2 million Canada-British Columbia-Yukon planning agreement. Joint studies were 
conducted for purposes of formulating a planning framework under which development alternatives in 
the basin can be evaluated. On January 24, 1985, the Yukon River Basin Committee submitted its 
Yukon River Basin Study Report to the signatories of the Agreement. The report was officially 
released on March 26, 1986. 


a) 


| 


An exchange of correspondence confirmed the start of a Canada-Newfoundland urban 
hydrology study in the Waterford River basin of Newfoundland early in 1980-81. Federal input is 
in the form of work sharing. Field and office work in project areas was completed. | 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee, which comprises the 
five Indian Bands of Cross Lake, Nelson House, Norway House, Split Lake and York Landing, signed 
the Northern Flood Agreement in December 1977. This Agreement, which is not under the Canadal 
Water Act, is administered federally by the Department of Indian and Northern Affairs to provide 
compensation for the effects of Nelson River hydro-power developments, specifically Lake Winnipeg 
regulation and the Churchill River diversion. It also provides an opportunity for renewed 
economic and social development in the communities. Article 17 of the Agreement commits Canada, 
Manitoba, and Manitoba Hydro to joint action for the implementation of the recommendations of the 
Lake Winnipeg, Churchill and Nelson Rivers Study Board Report which deals with ecological concerns 
and to report annually to the Band Councils on progress made. As part of this process, a consent 
order was issued following arbitration proceedings initiated by the Northern Flood Committee in 
1981 that obliged Canada and Manitoba to implement appropriate studies of mercury contamination in 
the diversion system. This resulted in the Canada-Manitoba Canada Water Act Agreement on the 
Study and Monitoring of Mercury in the Churchill River Diversion which expired March 31, 1986 and 
cost $760 900 shared equally by the two governments. Work under this Agreement has progressed 
well to date with draft reports submitted for all of the possible 14 projects. The agreement, 
makes provision for expenditures in 1986-87 for preparation of the final report, scheduled for 


presentation by September 30, 1986. 


Implementation Programs: An agreement to guide economic development while protecting the 
environment of the Fraser River Estuary was signed in October 1985. Also, a federal-provincial 
agreement was signed in July 1985 under which Environment Canada coordinates a _ federal 
contribution to a water supply system serving the Town of Channel-Port aux Basques, Newfound) anal 
this is an ERDA agreement, however, and falls under legislation other than the Canada Water Act. 
An agreement Respecting a Fraser River Estuary Program was signed in October 1985 by 
Environment Canada, the Minister of Environment for British Columbia, Fisheries and Oceans Canada, 
the Fraser River Harbour Commission and the North Fraser Harbour Commission. To cost $1 250 00! 
over five years, the program is based on a study conducted between 1977 and 1982. 
To improve the water of the Town of Channel-Port aux Basques, the Newfoundland an 
federal governments signed an ERDA Sub-Agreement on July 31, 1985, under which the federa’ 
government will provide a maximum of $6.5 million or 90% of costs (whichever is less) towards th 


$7.222 million agreement. 
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To complete the conveyance work begun under the 1974-1984 Qu'Appelle Implementation 


jreement, the Qu'Appelle Conveyance Agreement was signed by Canada and Saskatchewan in June 1984. 
xtending to March 31, 1989, the $4.75 million Agreement is cost-shared equally by the two 
dvernments. The program is designed to improve the channel carrying capacity in restricted areas 
f the river. When completed, the improved channel will convey larger quantities of water with 
ss overbank flooding. During 1985-86, right-of-way agreements were signed with the Piapot 


adian band and with private land owners. 


To improve the water supply to Regina and Moose Jaw, the Saskatchewan and federal 
dvernments signed an ERDA Sub-Agreement on May 1, 1984, under which the federal government will 
rovide a maximum of $5 million or 33 1/3% of costs (whichever is less) towards the expected $15 
illion cost for the granular activated carbon water treatment facility. The plant was officially 


ommissioned in June 1985. 


The Canada-British Columbia construction program, designed to reduce damages due to 
floods in the lower Fraser Valley of British Columbia, continued during the year. Some 
119 million of a total joint commitment of $120 million was spent up to the end of March 1986. 
1 October 1985, an amended agreement was signed extending the Agreement to March 1995 at an 
acreased cost of $41 million, for a total commitment of $161 million. 

. A renewed Canada-Ontario Agreement on Great Lakes Water Quality, retroactive to 
arch 31, 1985, and extending to March 31, 1990, was signed on March 6, 1986. This agreement 
‘ovides for the cost-sharing of surveillance, upgraded sewage treatment and phosphorus control 
id reflects the commitments undertaken by Canada in the 1978 Canada-U.S. Great Lakes Water 
jality Agreement. It also re-emphasizes the cooperative phosphorus control and Great Lakes 
urveillance programs and, in accordance with the 1978 agreement, outlines programs for dealing 
ith toxic substances and hazardous materials in the Great Lakes. On October 16, 1983, Canada and 
Qe United States signed a supplement to the 1978 Agreement for the purpose of lowering phosphate 


*vels in Great Lakes waters. 


jood Damage Reduction (FDR) Program: During 1985-86, this program was actively supported 
\roughout most of Canada. 


WECTIVE: The Flood Damage Reduction Program follows the cooperative federal-provincial approach 
‘the Canada Water Act. Its overall aim is to reduce flood damages. The first step is to 
Nentify flood risk areas and discourage further flood vulnerable developments in those areas. 
lere existing development warrants it, a second step may be to provide remedial measures. 

When joining the program, the provinces sign a General Agreement and a Mapping Agreement 


r a combined agreement). The General Agreement outlines the basic approach that will be taken 


a ee 


to reduce flood damages. The respective governments and their agencies agree not to engage in, or) 
provide assistance to undertakings vulnerable to flood damage in designated flood risk areas. i 
such areas, federal disaster assistance will be restricted to structures built before designation 
and, in some circumstances, new structures which are flood proofed. Zoning on the basis of the 
flood risk is encouraged. 

The Mapping Agreement provides for the flood risk mapping and designation of the areas to 
which the policies in the General Agreement will apply. Forming part of this agreement is a list 
of communities in the province which are to be mapped and specifications to be followed in| 
conducting the hydrotechnical and mapping work. When maps not meeting these specifications are 
available, interim designation may be applied until such time as new maps are prepared. This 
agreement also requires that information pertaining to the designated area be made available to 
governments, zoning authorities, the public and anyone contemplating development in or near these 
areas. As a matter of course all flood risk maps and reports are distributed to key federal 
departments represented on the Treasury Board Advisory Committee on Federal Land Management and to 
a number of federal departments whose programs could be affected by FDR Program designations. 
Designations to March 31, 1986 are listed in Table 3. 

In some cases existing developments in designated areas will still require protection 
against flood damages and, for this reason, further agreements to study such problems can also be 
negotiated with the provinces. Where benefits exceed costs and where there is a_ national 
interest, federal-provincial agreements may subsequently be reached on implementation action. 
This action could include flood forecasting and warning, flood proofing, works to control flows 
and levels, acquisition of property, easements or land use planning. It should be noted that, in 
examining alternatives, the best choice will be made on the basis of effectiveness, cost, and 


environmental impact. This could mean allowing some flooding to occur. 


DURATION: The original agreements generally covered a ten-year period, but an Amending Agreement 
in 1980-81 extended the General Agreement with Manitoba beyond the ten-year period. Similar 
extensions occurred in 1981-82 with the signing of an Amending Agreement with New Brunswick and in 
1982-83 with the signing of an Amending Agreement with Ontario. In 1983-84 the General and 
Mapping Agreements with Newfoundland, the Mapping Agreement with Quebec and the Flood Forecasting 
Agreement with Manitoba were amended. In 1984-85 the Eanes menaeptna and Studies Agreements 
with Nova Scotia were amended. In 1985-86 the Mapping Agreement with Ontario and the General, 
Mapping, Studies, and Ring Dyke Upgrading (now Canada-Manitoba Flood Protection Projects) 
Agreements with Manitoba were amended. Amendments to the Saskatchewan Agreements proposed ir 
1984-85, and to the Manitoba Flood Forecasting and Quebec Mapping Agreements proposed in 1985-86, 


are discussed in the following sections. 
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TABLE 3 - DESIGNATIONS TO MARCH 31, 1986 UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


LOCATION 


NEWFOUNDLAND 


Stephenville 
Steady Brook 
Placentia 
Badger 


Rushy Pond 


5 designations 


NOVA SCOTIA 


East River 
Sackville River 


Antigonish 
3 designations 


NEW BRUNSWICK 


Fredericton 

Perth/Andover 

Oromocto to Lower Jemseg 
Lower Fredericton to Lincoln 
Sussex 

Keswick 

Norton 

Walker Brook 


8 designations 


QUEBEC 


Montréal Region 
Chaudi@re Basin 
Gatineau/Ottawa Rivers 
Upper Richelieu River 
du Gouffre 

Lower Richelieu River 
Riviére Assomption 
Rivitre Saint-Francgois 
Rivitre Yamaska 
Riviére Bécancour 
Riviére Nicolet Basin 
Trois-Rivitres-Ouest 


12 designations 


NUMBER OF 


COMMUNITIES 


© ty —-nwnNnw 


oul 
c mw on 


MAPPED 


i ye 


NUMBER OF 
PUBLIC INFO, 


MAPS 


Rises 


Ww ee 


a | A Me 


= 


13 


23 
47 


—]— | Ss mwa — 


94 


POPULATION! 


000 
570 
840 
090 

20 


520 


000 
900 
000 
000 
000 
100 
700 
500 


200 


DATE OF 
DESIGNATION 
June 84 
Mar. 85 
Mar. 86 
Mar. 86 
Mar. 86 
Feb. 84 
Feb. 84 
Nov. 84 
Feb. 80 
Feb. 80 
Mar. 81 
Feb. 82 
Sept. 82 
Mar. 83 
May 85 
Mar. 86 
May 78 
Mar. 79 
Oct. 79 
Apr. 80 
Apr. 80 
Nov. 81 
May 82 
Oct. 82 
June 83 
May 84 
May 84 
Aug. 84 


Table 3 (cont'd) 


NUMBER OF NUMBER OF 
COMMUNITIES PUBLIC INFO. 

LOCATION MAPPED MAPS 
ONTARIO 
White River ] ] 
Toronto 24 8 
Sturgeon River/Lake Nipissing/ 

French River 9 5 
Kaministiquia River 2 ] 
Nipigon ] ] 
Atikokan ] 1 
6 designations 38 7 
MANITOBA 
Melita ] ] 
Wawanesa 1 ] 
Winnipeg 1 1 
Souris ] J 
Elie 1 J 
Brandon ] ] 
La Salle - Sanford - Starbuck 3 1 
Swan River ] | 
Dauphin ] ] 
Carman ] ] 
Lorette 1 Bei 
13 designations 13 1] 
SASKATCHEWAN 
Estevan J ] 
Oxbow ] } 
Roche Percée ] 1 
Moose Jaw J ] 

4 designations 4 4 
NORTHWEST TERRITORIES 

Hay River 2 1 
Fort Simpson ] ] 
Aklavik ] | 
Fort McPherson ] ] 
Fort Good Hope 1 ee) 
5 designations 6 5 
56 designations 319 1h} 


1. Figures are approximate and based on 1981 Census data. 
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400 


565 


622 


—i aS 


34 


000 


aa 


460 


6 852 485 


POPULATION! 


000 
000 


000 
000 
400 


800 


200 
500 
000 
750 
450 
250 
975 
800 
000 
400 
100 


425 


200 
200 
150 


550 


900 
980 
720 
630 


690 


Aug. 
Dec. 


Mar. 
Aug. 
Mar. 
Mar. 


Dec. 
Dec. 
Feb. 
Oct. 
Nov. 
Mar. 
Nov. 
May 

Feb. 
June 


Sept. 


Aug. 
Aug. 
Aug. 
Oct. 


DATE OF 
DESIGNATION 


82 
82 


83 
83 
86 
86 


79 
73 
80 
80 
80 
82 
82 
83 
84 
84 
84 


80 
80 
80 
8] 


84 
85 
85 
85 
85 


RATICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


-ATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with flood 
yne areas in Canada were in force when the Flood Damage Reduction Program was launched. Only 
2 such agreement remains as described elsewhere in this report under the title: Lower Fraser 


lley Flood Control Program. 
>ORT ON PROGRESS 


“foundland 
2 Steady Brook area was designated March 22, 1985, and an associated public information meeting 
s held in May. As a follow-up a remedial measures study has been initiated and is scheduled to 


completed early in 1986-87. 


mbined hydrotechnical and remedial measures studies were completed for both Placentia and 
dger, and a hydrotechnical study was completed for Rushy Pond. Placentia was designated 
rch 11th and Badger and Rushy Pond were designated March 13th. Public information meetings are 
heduled for mid-May 1986 at Placentia, and a draft implementation agreement and a draft 


rcasting agreement are being developed. 

se maps for Deer Lake, Stephenville Crossing/Black Duck and Waterford have been completed. 

rk under way includes a combined hydrotechnical and remedial measures study for Rushoon; 
lecting a consultant for the Deer Lake hydrotechnical study; and initiating the Stephenville 
ossing/Black Duck hydrotechnical study. 

va Scotia 

tion was taken to correct problems encountered with the field work on the Truro Hydrotechnical 


udy; modelling is under way and the final report is being drafted. Work on updating topographic 


ps for the Truro area was initiated. 


pograhic maps of the Kentville area, the last area on Schedule A, were completed and terms of 


ference for a hydrotechnical study were prepared. 
rk is ongoing on a hydrotechnical study of the Little Sackville River, for completion in 1986-87. 


creased emphasis was placed on public information activities in the province. 


Table 4 - FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS 


TO March 31, 1986 
Duration Total Cost* Expi 
(years) (dollars) Date 
NEWF OUNDLAND 


Amending Agreement 


General Agreement 12 = 1993 
Flood Risk Mapping Agreement 7 1 470 000 1988 
Studies Agreement 5 480 000 1988 
NOVA SCOTIA 

Amending Agreement - - - 

General Agreement 16 - 1994 
Flood Risk Mapping Agreement 1] 1 030 000 1989 
Studies Agreement a} 670 000 1989 


NEW BRUNSWICK 


Amending Agreement - 
General Agreement 15 
Flood Risk Mapping Agreement 10 2 000 000 1986 
Studies Agreement 10 200 000 1986 
Flood Forecasting Agreement - Saint John River Basin 10 1 400 000 1987 
Flood Damage Reduction - Marsh Creek 6.5 2 010 000(a) 1984 
Petitcodiac Sea Dykes Agreement 3 months 160 000 1979 


QUEBEC 
Amending Agreement 


Combined General and Flood Risk Mapping Agreement 16 6 000 000 1992 
(mapping 11) 1987 
Dykes and Flow Regulation Works - Montreal Region 5.5 11 556 000(b) 1982 
Studies and Implementation of Dykes and Flow 
Regulation Works - Montreal Region 2 4 500 000(b) 1984 
Quebec City Flood Prevention Agreement 2 833 000(b) 1985 
Mille Iles River Agreement 325 13 100 000(b) 1987 
Saint Francois River Agreement - Town of Richmond 3 4 350 000(b) 1987 


ONTARIO 


Amending Agreement 


All Inclusive Flood Damage Reduction Agreement 17 - 1995 
(mapping 12) 15 400 000 1990 
(other 14) 2 200 000 1992 
MANITOBA 
Amending Agreement - - - 
General Agreement 17 - 1994 
Flood Risk Mapping Agreement 11 2 350 000 1988 
Studies Agreement 12 310 000 1989 
Flood Forecasting 5 600 000 1986 
Construction of Flood Protection Projects Agreement i) 6 100 000(b) 1989 
SASKATCHEWAN 
General Agreement 10 - 1987 
Flood Hazard Mapping and Studies Agreement (mapping 5) 1 300 000 1982 
(studies 5) 480 000 1982 
NORTHWEST TERRITORIES 
Memorandum of Understanding 2 225 000(c) 1978 
Memorandum of Understanding 10 400 000(c) 1989 
(mapping 5) 1984 
General Agreement 10 - 1989 


* These costs are to be shared equally oY the federal and provincial governments except for 
a) 33-1/3% federal, 66-2/3% provincial /local 
b) 45% federal, 55% prselne aloes 
(c) costs shared equally by Environment Canada and the Department of Indian and Northern Affair 


ores 


New Brunswick 


As a result of provincial government restraint, funding in 1985-86 for flood studies and flood 


risk mapping was at a low level, similar to that in 1984-85, while funding for flood forecasting 
remained at a level similar to that for the past several years. Continuing emphasis is being 
placed on public information. 


The Norton and Walker Brook areas were designated by the Ministers on May 14, 1985 and 


March 25, 1986 respectively, bringing the number of designations in New Brunswick to eight. 


Iperational flood forecasting for the Saint John River basin by the Saint John River Forecast 
Centre during the 1985 spring freshet commenced March 18, 1985 and ended on May 3, 1985. River 
stages did not exceed the flooding threshold at any time, despite normal to above-normal snow pack 
sonditions in the watershed during the winter months. Major refinements were made to the models 
ised in the forecast operation. A current priority is to investigate simplifying the operation of 
che Forecast Centre through technological initiatives. Forecasting for the 1986 spring runoff 
vegan on March 17, with snow pack conditions below normal and ice thickness at near record 


roportions. Several ice jams occurred during March resulting in highway closures. 


he development of a low-cost flash flood warning system for the Kennebecasis River Valley 
‘ontinued to receive high priority. All data collection facilities were put in place, volunteer 
bservers and a local coordinator were recruited, and arrangements were made with emergency 
easures officials to develop a communications and emergency response action plan. Preliminary 


orecasting nomographs were developed and will be revised as appropriate hydrometeorological data 


re collected. 


he emphasis on public information activities continued with presentations to community groups, 
nterviews with the media, and through use of the FDR Program display at fairs, exhibitions, etc. 


rochures are being prepared on the FDR Program in New Brunswick and on flood forecasting. 


rovincial officials have requested an extension to the Mapping, Studies, and Flood Forecasting 
yreements. Technical discussions were held to identify time and resource parameters. The 
ipping and Studies Agreements expired on March 31, 1986; the Flood Forecasting Agreement expires 
1 March 31, 1987. 


'€@ national meeting of the streamflow forecasters was hosted by the River Forecast Centre in 


mtreal, June 3 and 4, 1985. 


a 


Quebec | 
Work under the Canada-Quebec Agreement respecting flood damage reduction on the Saint-Francoi: 
River within the limits of the Town of Richmond was completed in November 1985, A project t 
protect the section north of the town has been proposed. These works, however, were not forecas’ 
in the original agreement and, because of budget uncertainties, Environment Canada was unable t 


agree to proceed with additional works. 


Under the Agreement respecting flood damage reduction on the Mille Iles River, construction of th 
flood control structure was completed in December 1985. The structure is operational but work 0 
the automated control system is ongoing. The Ministers agreed through an exchange of letter 
concluded on August 15, 1985 to reallocate funds contained in the Agreement to increase fundin 


for studies from $30 000 to $230 000; these studies are now under way. 


Joint preliminary economic, technical, and environmental studies are under way to determin 
whether flood damage reduction projects at Sainte-Marie on the Chaudi@re River and a 
Baie-Saint-Paul on the du Gouffre River qualify for implementation under the FDR Program, 

An amendment to An Agreement Respecting Flood Risk Mapping Applied to Flood Damage Reductio' 
(Mapping Agreement) was negotiated to establish a procedure for derogation in exceptional case 
(among others, certain requests related to municipal works, and third party requests). Treasur 
Board and Order in Council authorization have been received for the amendment; however, signing ¢ 


the Agreement has been delayed due to the change in provincial government. 


Negotiations to amend the Mapping Agreement began in 1985. The proposed amendments would all¢ 
the mapping portion of the Agreement to continue until March 31, 1991 with additional funding ¢ 
$5 million, and the termination date of the Agreement in terms of policies would t 
March 31, 1997, The number of communities to be mapped, listed in Annexe ‘A', is expected to / 


increased considerably. 


To date twelve designations have occurred under the agreement, affecting 185 municipalities. 
Ontario 
The Canada-Ontario Flood Damage Reduction Program Amending Agreement No. 1 was signed by tl’ 
Ministers on November 14, 1985, The Amending Agreement allows for a time extension to 1990 fi 
mapping and to 1995 for policies. The program is further expanded by a sum of $8.4 million. | 


this allocation, $7.4 million is for mapping and $1.0 million for other measures. 
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evised criteria for flood plain management released by the province in October 1984 call for a 
ore flexible approach towards defining a regulatory flood. The Amending Agreement accommodates 
11 of the provincial revisions and still maintains the federal criteria. With the release of the 


olicy and the signing of the Agreement, work resumed on a number of projects and designations. 


he Nipigon and Atikokan flood risk areas were designated by the Ministers in March 1986, raising 


o six the number of designations in Ontario. 


ork on the public information flood risk map was initiated for McNab and Petawawa. Open houses 
ere held in February to inform the public of the designation process. 

ix northern designations are presently before the Steering Committee: Espanola (Spanish River and 
arkie Creek), Thessalon (Thessalon River), McNab (Ottawa River), Petawawa (Ottawa River), James 


Hornepayne River) and Elk Lake (Montreal River). 


dblic information flood risk maps are also being developed for the shoreline mapping of Lake 
jron for the Maitland Valley Conservation Authority. Procedures were initiated for the 
esignation of flood risk areas in Lower Trent Region Conservation Authority. This Authority-wide 


commendation to designate follows an evaluation of work done prior to and outside of the 


ederal-provincial program. All work done prior to 1979 will not meet the Agreement requirements 


ad the area will therefore be designated on an interim basis. 


) date, 61 streams and 85 communities have been mapped under the Canada-Ontario FDR Program. 
rrently, work is in progress for 13 conservation authorities and 8 municipalities where no 


jnservation authority exists. 


e Steering Committee addressed the recommendations of the Muskoka River Study. These were 


scussed with the public Advisory Group before forwarding to the Ministers. 


e Depth Damage Curve Development Project was completed and the draft final report was received 
the Steering Committee. The intent of the study is to establish a data base of potential flood 
Mages to a representative sample of homes in Ontario and to develop depth of flooding versus 


Mage curves based on this information. 


2 analysis for the Regional Flood Frequency Analysis Study was completed. All three phases of 


2 project have been documented in a three volume report. Volume I addressing the Index Flood 


ee 


| 


Method has been printed and distributed. A summary of Volume I was forwarded to the province for 
inclusion in the Floodplain Management Technical Guidelines. The study is scheduled i 


completion in 1986. | 


Studies were initiated to evaluate flood damage reduction measures on a number of streams in th 
Niagara Peninsula Conservation Authority. A project to improve reservoir operations in Hal toy 
Region Conservation Authority with a view to reducing the flood risk in downstream communities iv 
also under way. The Steering Committee commissioned studies to define floodway/flood fringe an 


to conduct a comprehensive hydrology study of the Nottawasaga Valley Conservation Authority. 


Manitoba 

} 
The General, Mapping, and Studies Agreements were amended by an exchange of ministeria 
correspondence concluded on September 6, 1985 to extend the Agreements in time (4 years) and ne 


funding of $160 000 for additional mapping. ‘ 


Designation packages are being prepared for the communities of Arborg, Riverton, and Fisher Branch’ 
The Red River Ring Dyke Upgrading Agreement was amended on May 22, 1985 to include projects a 
Ste. Rose du Lac and Souris with additional funding of $1.6 million. As the communities of Ste. 
Rose du Lac and Souris are not located in the Red River Valley, the Amended Agreement is no 
referred to as the "Canada-Manitoba Flood Protection Projects Agreement". The earthwork an 
permanent pumping facilities have been completed at Brunkild, Rosenort, Letellier, St.Jean, an 
Morris. The existing dyke at St. Adolphe has been upgraded but a new section to complete th 
north segment of the project has been delayed. A draft of an agreement between Manitoba and th 
U.S. Corps of Engineers to construct the international segment of a dyke to protect Emerson 
Manitoba and Noyes, Minnesota is under review. The construction is planned for 1986-87 providim 
the agreement can be finalized before the construction season. 


| 


| 
In November 1985, Manitoba requested an amendment to the Canada-Manitoba Flood Forecastir 
i 


Agreement to extend the time frame by 3.5 years with additional funding of $400 000, The aim 0 


the proposed amendment is to streamline the forecasting by shifting emphasis from model simulatic 
a 

to more practical activities such as the retrieval of real time data. Provincial Treasury Boar 
1 

authorization was received in February 1986, and a submission has been prepared to seek federé 


Treasury Board approval. 


ee 


» negotiations continued between Environment Canada and the Saskatchewan Water 
rporation for renewal of Agreements that had expired. The text of the three Agreements has been 


malized by the Steering Committee. The agreements are: 1) to amend the existing General 
reement, 2) a new Mapping and Studies Agreement, and 3) a Community Floodplain Management 
asures Agreement. The flood mitigation project for Weyburn was deleted from the Floodplain 
agement Measures Agreement because the economic analysis indicated an unfavorable benefit/cost 
tio using federal guidelines. This deletion has resulted in the province delaying the agreement 


gotiations until the possibility of obtaining additional funding for the Weyburn project under 


existing ERDA agreement has been investigated. 


2 hydraulic report for Weyburn that incorporates the proposed flood mitigation works was 
oroved by the Technical Working Group. Hydrotechnical studies for Buffalo Narrows § and 
>-a-la-Crosse have been initiated. 

| 
verta 

» province is giving consideration to joining the FDR program in the form of a designation 
‘eement, a public information agreement, and a cost-shared mitigation agreement based on 


sting provincial flood plain maps. 


tish Columbia 

tish Columbia has expressed interest in a flood plain mapping agreement at a shared cost of 
OQ million over five years. A draft Agreement has been negotiated and has undergone federal 
al review. The Government of British Columbia will be submitting the draft agreement and 


eral comments for a legal review early in 1986-87, 


thwest Territories 

designation process and associated community information meetings were completed for Aklavik, 
t McPherson, Fort Good Hope and Fort Simpson in the early summer. A major flood at Hay River 
‘tlement during the first week in May exceeded the floodlines previously designated for the 
€nunity. Since the original designation was based on a historic flood rather than a statistical 
Wit, consideration is being given to re-opening the designation process. Floods in Hay River 
caused by complex hydrologic inputs from high flow interactions with Great Slave Lakes ice 
mes. To gain understanding, proposals were solicited from the research community for a study 


ign to examine these relationships. 
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Preliminary results from the Tuktoyaktuk Driftwood Study were received from the contractor. | 
decision was made to map flood-lines based on driftwood data rather than a wave model developec 


previously. 


The five-year Flood Risk Mapping Agreement with the Northwest Territories expired on May 2, 1984. 
A Treasury Board submission to add the communities of Fort Liard and Nahanni Butte to Schedule "A' 
of the agreement and to extend the expiry date of the agreement to March 31, 1987 is being 
coordinated by the two departments. Additional funds will not be required to complete thi: 


expanded program. 


Yukon 

A draft agreement prepared by the Yukon Territorial Government was reviewed by federal officials. 
Subsequently, one negotiation meeting was held between Environment Canada and the Yukor 
Government. A revised draft agreement was under review by Environment Canada, Indian and Norther 


Affairs Canada (DINA) and Yukon. 


Indian Lands 

A short enabling Memorandum of Understanding between the Departments of the Environment, and DIN 
was signed in May 1985 to allow interested Indian bands, with the support of regional offices 0 
DINA to take part in the flood risk mapping program. The work has a funding ceiling of $300 00 
per annum shared equally by the two federal departments. The program expires on March 31, 1990 
Designation, which is intended to restrict development in flood risk areas, is not required. Fou 
projects, two each in Ontario and Manitoba, were initiated in 1985-86. Similar projects are unde 


consideration in other provinces. 


Guidelines on FDR Program 


A document, "Federal Guidelines for the National Flood Damage Reduction Program", was prepared i 
1984-85. The English text was distributed in 1985-86; translation of the document is neari! 
completion. The guidelines are intended as the main reference for federal managers of the FI 
Program and are based on the originally stated aims of the program, the experience gained al 
precedents established over the years. To the extent possible, the guidelines attempt | 


anticipate the program's foreseeable future needs. 


Sery ae 


Water Research Under the Canada Water Act 


Research is carried out in the Inland Waters Directorate in support of operational 
anches and departmental objectives. The in-house research programs are undertaken by the 
tional Water Research Institute and the National Hydrology Research Institute. Support of 
lated research in Universities takes place through a subventions program. Undertakings are 


mmarized below: 


The National Water Research Institute (NWRI) 

NWRI carries out water research under the Canada Water Act to address chemical, 
physical and biological environmental problems of lakes, rivers and reservoirs and also 
urban and coastal regimes. Field and laboratory studies are undertaken by five research 
divisions in Burlington, Ontario, and two regional groups in western Canada to advance 
knowledge of and find solutions to problems in aquatic ecology, environmental 
contaminants, analytical methods and aquatic physics, and hydraulics research. Some 


studies are undertaken in response to problems in specific geographical locations while 


others are national in scope. 


) Aquatic Ecology: The Aquatic Ecology research was carried out by specialists in the 
fields of  limnology and paleolimnology, microbiology, geochemistry, algal and 
invertebrate ecology, statistics and plant physiology. It addressed departmental issues 
related to environmental degradation and ecosystem health, particularly in the area of 
nutrient and contaminants control, lake restoration, acidification, management of aquatic 
weeds and water quality monitoring (both chemical and biological). 

Lake acidification project staff conducted research in the following areas: 
long-range transport of atmospheric pollutants (LRTAP) with emphasis on geochemical 
aspects of lake acidification, peatland development and its impact on water quality, 
paleolimnology, and statistical methodology for water quality interpretation. The LRTAP 
related studies dealt with the use of sulphur isotopes as tracers, metal profiles in 
sediment cores and and the release of metals from sediment upon acidification, the 
characterization of natural acidity, and the use of diatoms as _ paleolimnological 
indicators.of pH and of Sphagnum moss as a bioindicator of atmospheric deposition of 
metals. The emphasis of the peatland study was the ecological impact of the mining of 
peatlands on the receiving waters. One paleolimnological study concentrated on the use 
of proxy climatic data. 

The Great Lakes Rehabilitation group continued work on research projects related to 
the Canada-U.S. Agreement on Great Lakes Water Quality. Projects included work on 
internal nutrient loading of lakes, availability of non-point phosphorus loads, oxygen 


- 25 - 


(b) 


in Lake Erie, trends in Lake Erie water quality, nutrient and contaminant movement in the 
St. Lawrence River and Lake St. Clair and the ecology and potential control of nuisance 
macrophytes. 

The Nutrient Pathways group continued research on the problems related to lake 
restoration, taste and odour problems in municipal water supplies, effect of toxic 
substances and nutrients on biological processes (i.e., algal and bacterial productivity 
and metabolic activities), and the functional roles of selected organic substances found 
in lake waters. 

One of the highlights in this field was organizing the International Symposium for 
Aquatic Microbial Ecology held at the Canada Centre for Inland Waters on May 13-15, 
1985. Thirty-five speakers from nine countries presented their current researct 


interests. 


Environmental Contaminants: Research on environmental contaminants includes organics, 
inorganics and radionuclides and has been in three categories. 

The first, associated with the study of actual pathways at contaminated sites, 
involves chemicals of public concern such as PCBs, chlorophenols, arsenic, anc 
plutonium. The major study sites in 1985 were the Detroit River-St Clair River, and th 
Niagara River-Lake Ontario in Ontario; the Fraser River in British Columbia; and the St. 
Lawrence River in Quebec. The Tobin Lake reservoir in Saskatchewan is the site of al 
inter-agency study of response of benthic organisms to contaminant stress in the Nortl 
Saskatchewan River system. Mercury cycling in aquatic foodwebs and its implications fo’ 
human health in northern Manitoba reservoirs and the Qu'Appelle River Lakes continue t 
receive special attention in western Canada. Contaminant transport mechanisms are bein 
investigated in the Mackenzie River. 

The second category encompasses experimental sites where investigation of processe 
controlling environmental fate and effects are studied by additions of contaminants 
These are primarily regulated to the fate and effects of pesticides applied i 
agricultural watersheds. Studies were conducted in PEI. 

The third category included laboratory determinations and theoretica 
physical-chemical calculations. The laboratory work includes tests of microbial an 
fungal biodegradation, photodegradation, hydrolysis, water lipid partitioning 
contaminant sorption, volatility, and bioaccumulation. The theoretical calculation 
included structure-activity correlations to predict environmental hazards, electrt 
orbital calculations to predict degradation products, and assessment of computer model 
for contaminant fate in aquatic ecosystems. Laboratory tests are also made ( 
contaminant flow in fractured bedrock and other media so as to predict fate in grou! 


water at sites such as the Niagara and St. Clair River areas. 
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Analytical Methods: Analytical methods research has concentrated on the use of 
techniques such as high pressure liquid chromatography, gas chromatography, gas 
Chromatography-mass spectrometry, atomic spectroscopy, electrochemical techniques and 
flows injection analysis. Projects recently completed include methodologies for 
polynuclear aromatic hydrocarbons, carbamates, trace metals, total organics, 
2,3,7,8-Tetrachlorodibenzo-p-dioxin and other dioxin isomers, acid and _ neutral 
herbicides, toxaphene and mumerous inorganic parameters. These methods have been 
transferred to the Water Quality National laboratory for routine use. A radioimmuno 
assay screening technique for dioxins is nearing completion. 

Research work was also carried out in the area of identification and confirmation of 
trace organics in samples from the Great Lakes using high resolution § gas 
chromatography-mass spectrometry. A special clean and hazardous chemicals laboratory, 
completed in 1981, is being used primarily for methods development research and 
preparation of standards involving hazardous compounds such as dioxins, or when working 
with ultra-trace contaminants requiring a special ultra-clean working environment. 

Regional, national and international interlaboratory quality assurance programs are 
conducted to ensure that data generated by different laboratories are comparable. 
Special programs are undertaken for the Great Lakes Water Quality Program, Long Range 
Transport of Air Pollution, the Prairie Provinces Water Board and federal /provincial 
water quality agreements. 

A battery of microbiological toxicity testing procedures has been assessed and a 
yeast test for mutagens was improved to eliminate weaknesses that became apparent in 
testing. Bacteriological surveys of Lake Ontario have been undertaken and 
microbiological studies of lakes stressed by acid rain indicated that several microbial 


species were adversely affected. 


Aquatic Physics: An extensive field program designed to obtain information on the 
physical processes governing sediment transport and bottom resuspension in the Lake St. 
Clair region has been undertaken. Data from this venture are currently being 
incorporated into model development. Water quality and aquatic ecosystems models were 
developed to simulate the temporal and spatial distributions of dissolved and suspended 
materials in the nearshore and off-shore regions of inland lakes. Based on a general 
modelling framework, pertinent data in the physical, chemical and bilogical sciences can 
be combined into an overall model capable of simulating the effects of contaminants in 
the aquatic ecosystem. A comprehensive model to simulate the temporal behaviour of the 
thermal and dynamic regimes comprising northwest Lake Ontario was completed, as was a 


comprehensive atlas of Great Lakes optical measurements undertaken by NWRI. 
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Investigation of the physical factors influencing contaminant transport in the Niagara 
River plume, and modelling of sediment transport through the Upper Great Lakes Connection 
Channels is nearing completion. 

In western Canada, field and theoretical studies were focussed on physical dynamics. 
of prairie lakes in order to improve understanding of the eutrophication processes, 
Instrumentation was developed for measuring baroclinic mass exchange under ice in 
northern Manitoba lakes. Measurements of the mass exchange under the ice of Yukon lakes 
have been undertaken with the objective of modelling such processes. | 

Two scales of models have been developed to relate surface water acidification to 
the deposition of acidifying substances by atmospheric transport. A small basin-scale 
model simulates short episodic event acidification while a general regional-scale model 
relates sulphate deposition to the regional cation yield to estimate the regional loading 
consistent with acceptable levels of surface water acidity. Both models are being 
applied to the concept of a target loading and the associated extent of aquatic resources 


at risk. 


Hydraulic Research: Research on river processes is geared towards predicting the effects 
of human activities on the physical environment. The river model MOBED was improved so 
that effects of different sediment sizes can be included. This model was applied to the 
Qu'Appelle River in Alberta to investigate the effects of straightening the river. The 
model RIVMIX was extended so that it can be used to predict the mixing of effluents whict 
undergo decay. Laboratory experiments were conducted to gain knowledge of the frictional 
resistance of alluvial channels under different bed conditions. Experiments were als¢ 
conducted to investigate the flow resistance in the Pitt River, a tributary of the 
Fraser, when the water flows backwards over the sandwaves due to tidal conditions. 
Studies of the behaviour of the toxic material in the bottom of the St. Clair River wert 
made. Sources of toxic contaminants in the urban runoff in the Sarnia area wer 
investigated. 

Problems of ice jams and flooding were studied in the laboratory and through fiel 
observation. Development of a material for modelling ice sheets was carried out and i 
new material has been produced and tested. A mathematical model of ice jams was improve! 
to make it applicable to non-prismatic channels. The distribution of frazil ice i) 


natural rivers was studied using data obtained from the Lachine Rapids at Montreal. 
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Urban water resources research has emphasized the development and verification of 
models for urban runoff quality and quantity and the effects of urbanization on urban 
drainage. A simulation model was applied to a catchment in the Waterford River basin 
with good success. Experiments on flow in sewer networks has been completed. 

Air-water interaction research produces new knowledge of fundamental importance for 
all research into the physics and biology of lakes and oceans. The circulation, heat 
budget, dilution of pollutants and production of biota are all controlled by the 
processes at the air-water interface. New data on wind waves in shallow water were 
collected for use in developing shallow water wave forecasting techniques. Field studies 
of turbulence under white-capping waves has resulted in an important new data set 
Currently being analyzed for better understanding of the dispersion of pollutants in the 
surface layers. Radar backscatter techniques have been developed which will lead to 
better measurement of oceanic winds and hence, weather forecasting. 

Wave interactions with the shore and with man-made structures also have been 
Studied. Basic relationships between waves and longshore sediment transport and 
resulting shoreline recession and accretion have been examined. Numerical methods to 
model shoreline evolution are sought so as to provide shore management tools. Also, 
resuspension of sediment by waves, because of the importance of sediment in the movement 
of pollutants, was examined in a shallow lake, supplemented with laboratory tests. 
Interactions of structures (such as wave agitation in harbours) also were examined, and 
economic and environmentally benign breakwaters and shore facilities, developed. Studies 
are under way to evaluate environmental risks associated with submarine pipelines. 

Problems related to shorelines are being examined from a geological and geotechnical 
viewpoint. A data base of the nearshore sedimentology has been developed for the 
Canadian shorelines of the lower Great Lakes (Erie and Ontario). The sediments of Lac 
St-Louis were surveyed and the information is being incorporated in the data base. Post 
glacial evolution of some of the Great Lakes shores has been examined to put into context 
some of the recent severe erosion problems. Geotechnical factors affecting bluff 
recession and subaqueous erosion also are being examined. 

Work has also been done on techniques for control and recovery of oil in ice-covered 
waters. Urban water resources research has emphasized the development and verification 
of models for urban runoff quantity and quality and the effect of urbanization on urban 


drainage in order to improve management and design of stormwater systems. 


The National Hydrology Research Institute (NHRI) 
NHRI, with headquarters in the Ottawa-Hul] Region, specializes in research related 


to the flow and quality of both surface and ground water, and to snow and ice. The 


en 
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construction of a permanent home for the institute at Saskatoon is scheduled for Apri’ 
1986 and occupation of this new facility is expected three months later. | 

The consolidation of a broad range of water research activities in a single researce| 
facility makes possible for the first time a planned approach to_ integrate 
multi-disciplinary investigations focusing on western and northern water resourei 
problems. This research thrust at the Centre will be reinforced beginning in 1986-87 b; 
the addition of a hydrometeorological research group from the Atmospheric Environmen 
Service (AES). Also based at the National Hydrology Research Centre will be the regiona 
water quality laboratory of IWD's Water Quality Branch and the AES Saskatoon Inspectio 
Services. 


Snow and Ice Research, previously dealt with separately, is now incorporated i 


other sections. 


Ground Water Research: Ground water contamination from many sources, for example 


landfills, pesticides used in agriculture, mining developments and acid rain, is becomin 
of increasing concern. A number of investigations are being conducted to study th 
natural processes involved in the movement of contaminants in the subsurface and to solv 
the problems they present. They include a major investigation near Niagara Falls wher 
subsurface migration of toxic contaminants from chemical dumps is a serious hazard, an 
a major intensive study of toxic chemical migration at Gloucester, Ontario, where tt 
emphasis is on the development of remedial technologies. Solute exchanges between wate 
and aquifer are being investigated. Pesticides can also present ground wate 
contamination problems. New field sites have been established to study the fate ¢ 
pesticides in ground water in British Columbia (Abbotsford), Saskatchewan and Princ 
Edward Island, and a study continues near Osoyoos, British Columbia, where it i 
suspected that surface waters are becoming contaminated by pesticide-bearing grour 
waters. Research sponsored by Atomic Energy of Canada Ltd. has examined ground wate 
aspects of the underground disposal of nuclear wastes in crystalline rocks. Data fré 
boreholes up to 1000 metres deep were subjected to various analytical and numerici 
analysis techniques to determine hydraulic parameters. The effect of the groul 
water-aquifer system in mitigating the adverse Rerects of acid rain is und 
investigation, principally at a field site near Sault Ste. Marie. 

In the North, research is directed towards ground water discharge and recharge und 
permafrost conditions and the effect on the ground water regime of engineering structun 


and developments such as pipelines and roads. 
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Modelling is a fundamental part of ground water studies and the models developed are 
used to solve both quality and quantity Programs. An increasing amount of assistance was 
being provided to various Environment Canada agencies pertaining to the ground water 


aspects of the environmental impacts of various developments, particularly in southern 
Ontario. 


Surface Water Research: Surface water research emphasizes the investigation of watershed 


processes, particularly those that characterize elements of the hydrologic cycle other 
than the ground water. Hydrologic processes in  pemnafrost, alpine and prairie 
environments are of particular interest. This array of studies includes the interactions 
between Arctic streams and permafrost, lake dynamics and flooding in the Mackenzie Delta, 
fluvial processes in the Mackenzie Delta, and the processes controlling the impact of 
land drainage on the streamflow characteristics of watersheds. Modelling activities are 
concentrated on the development and testing of precipitation-runoff models including the 
design of statistical streamflow forecasting models with and without climatic forecasting 
ability, a model of snowmelt in the Mannes - Domain drains of southern Manitoba and its 
partitioning into soil moisture, ground water, surface ponding, evaporation and runoff, 
and the sensitivity analysis of a passive microwave snow cover model to a range of snow 
cover and soil moisture conditions. 

The agricultural land drainage project is progressing with continuation of data 
collection in the long-term study area of the Mannes-Domain drains. Land drainage is of 
concern to the Prairie Provinces Water Board, provincial government agencies and the 
primary producer. Such studies have a direct influence on management and reclamation 
practices for primary producers and water resource managers. 

Research activities have continued in the Mackenzie Basin related to the effects of 
possible future regulation of Liard-Mackenzie flow, and to potential oil and gas 
developments in the Mackenzie-Beaufort region. A study of the processes and patterns of 
Channel change in the Mackenzie Delta was broadened to include an analysis of historical 
channel shifting, through airphoto interpretation. Field studies continued into the 
relative magnitudes of the major water balance components of a "closed" delta lake. Data 
collection of the natural variations in water levels of a variety of delta lakes was 
completed while the Inuvik-Tuktoyaktuk Highway-related hydrologic studies were phased out 
with a concluding summary report to follow. 

Glacier studies are an important element in the snow and ice research program. 
Glaciers can provice proxy climate data and contribute significantly to water supply. 
Studies of climate change over the last 250 years are being carried out in conjunction 
with an ice coring project on Mount Logan. Cores from this area and the Seward Glacier 


are being analyzed for evidence of long-range transport of atmospheric pollution. 
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Further analysis of changes in glacier water storage for the Glacier National Park 
section of the Columbia River system has been assessed. An inventory of the glaciers i! 
the headwaters of the Fraser River has been initiated. Assessment of annual mass changes 
in the glaciers of the Cordillera has been terminated on the Iskut, Homathko and Bridge 
River basins, but continues on Sentinel, Place, Helm and Peyto Glaciers. Mass balance: 
on all the glaciers were strongly negative. In collaboration with other agencies, 
investigations on Peyto Glacier include the study of water chemistry, meltwater flor 
paths, ice depth determination, and temporal variations in suspended and _ solute 
concentrations. 

Snow structure and its metamorphism influence melt rates and runofi 
characteristics. By the photomicrographic analysis of section planes, a variety 0! 
stereological and topological parameters have been found which contribute to ai 
understanding of changing snow structure. 

River ice research is concentrated on the Liard and Mackenzie’ rivers 
Photogrammetric interpretation of aerial photographs of breakup is used to deriv 
quantitative information about specific ice jam characteristics. 

At the basin scale, a synoptic classification of the air masses which prevail durin 
the breakup period has being made and at the smaller scale, a micrometeorological stud 
is being conducted to quantify the relative importance of atmospheric and river heat t 
the ablation of snow and ice, and to the decrease of ice strength prior to breakup. . 
number of hydrologic characteristics of river breakup fronts and ice jams are bein 
measured. To carry out such measurements, special equipment, such as a 35 mm airborni 
camera system, has been developed. A final draft of the "Guidelines for River ice Dat: 
Collection Programs" has been distributed. At the confluence of the Liard and Mackenzi 
rivers the convective heat flux from the river to the overlying ice has been examined an 
its importance in the removal of ice from the river is assessed in a recently complete! 
report. 

A resistivity probe designed to measure ice thickness was successfully tested in th 
Mackenzie Delta in 1984-85 and used again over the 1985-86 winter season. 

Limnological Research: This division was formed by the amalgamation of the tw 
western branch offices of the National Water Research Institute. Current expertise 0 
the division encompasses ecotoxicology, palaeolimnology, physical limnology, nutrien 
dynamics, river ecology, and the biogeochemistry of mercury and other heavy metals. 

In the field of ecotoxicology, interest has been focussed on the development of | 
biological screening tool for contaminants in aquatic acosystems based on morphologica 


deformities in chironomid larvae. 
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Work on palaeolimnology has been directed towards the development of techniques to 
| determine lake/watershed histories from fossil remains in sediments which may be used to 
| study climatic changes or land use impacts such as toxic contamination or trophic changes. 
Physical limnology expertise includes aspects of environmental fluid dynamics and 

lake circulation, air-sea interaction, mixed layer dynamics and entrainment, turbulence 
and Langmuir circulation, sediment transport and resuspension, under-ice circulation and 
physical-biological interactions. Methods of physical dynamics have also been applied to 
study nutrient dynamics in lake systems. 

Experimental river research has developed expertise on nutrient pathways in riverine 
systems and, in particular, the bioavailability of different forms of phosphorus and 
nitrogen in water and sediments. Related topics of interest are the effects of nutrients 
on algal and bacterial growth, the physical processes controlling biological and chemical 
kinetics in aquatic systems, the development and improvement of the methodology for 
measuring biological productivity in aquatic systems, nutrient and pollution transport 
(spiralling) in rivers, and the role of plants and bacteria on invertebrate and fish 
production. 

Expertise has also been developed on nutrient-toxicant interactions in riverine 
systems including both the effect of microbial activity on the transport, transformation 
and longevity of toxic organics in aquatic systems and the influence of different organic 
toxicants on microbial ecology in rivers. 

Metal pathways, specification (especially mercury methylation and demethylation), 

; bio-availability and bio-accumulation, and the binding and release of metals by sediments 
have been under investigation in natural rivers, lakes and reservoirs under different 
site-related and seasonally varying environmental conditions. Laboratory experiments 
have been undertaken on microbial methylation and demethylation of mercury as affected by 
different environmental variables such as clay minerals, hydrated oxides and humic 
matter. Expertise and methods have also been developed for assessing bio-availability 
and the ecological impact of other heavy metals such as copper, cadmium and zinc from 
experimental and field data. 

, Water Resources Research Subvention Program 

In 1985-86, 15 universities across Canada received a total of $250 000 in grants to 
carry out research as an adjunct to the Inland Waters Directorate in-house research 
programs. The 2] water-related environmental research projects supported were focussed 
on regional and national water research topics associated with acid rain, toxic 

| Substances, land drainage, sediment transport, flood damage reduction and innovative 


water resources research. The aims of the program are to stimulate development of water 


oie 


resources research across Canada, to encourage development of innovative ideas b 
non-governmental scientists, and to foster closer contact between those scientists an 


their counterparts in Environment Canada. 


Other Water Management Activities 

Not to be overlooked in the review of operations under the Canada Water Act are variou 
activities which provide indispensable information for effective water planning and management. | 
| 
Socio-Economic Studies: The framework of the Canada Water Act allows for the development o 
socio-economic methods and techniques, used in various studies and as policy and technical input 
to Canadian water management. During the year, studies of a socio-economic nature were complete 
in both Headquarters and Regional offices. Among the more important Headquarters studies wer 
(a) a set of water use forecasts, commissioned by the Inquiry on Federal Water Policy, coverin’ 
the 1981-2011 period; (b) publication of a report on Canadian industrial water uses for 1981, an 
compilation of a computerized municipal water use database. In the Regions, major studie 
included (a) an analysis of the costs of industrial water use in British Columbia and (b) th 

application of the Directorate's water use analysis model for river basins in New Brunswick. 
Continued development occurred in analyzing the nature of water supply constraints t¢ 
energy development, primarily in Western Canada. Improvements made to the water use analysi 
model, which was built during the 1982 - 1984 period, included a more detailed analytical routinr| 
for municipal and industrial water uses, the addition of a reservoir simulation component, and tt! 
analysis, on an experimental basis, of a number of water use scenarios for the Saskatchewan-Nels¢ 
drainage basin. The water use model built under this project is currently being adapted for us 
in all regions for examining trends in water use in various river basins and comparing tl 
projected future use to available water supplies. 
Work began on a socio-economic program associated with water conservation. Water uf 
analysis on a nationally consistent basis is proposed as an essential component of such | 
program. As part of the program, a National Water Use Analysis component was established i 
coordinate Headquarters and regional water use activities. 
The Inquiry on Federal Water Policy reported during 1985 with some 55 recommendatior 
relating to the improvement and realignment of federal water management. Socio-economic advi( 


and input was provided to assist in formulating federal responses and positions on the! 
| 


Internationally, three papers were prepared for presentation to workshops and seminar? 


recommendations. 


including the Economic Commission for Europe, the Organization for Economic Cooperation 4'| 


Development and the International Water Resources Association. Topics of these presentatiol 


P| 


included hydroelectric development, water resource engineering and water pricing. In addition | 
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ternational studies, a number of other reports and papers were written on various socio-economic 
pects of water resources management, including irrigation water use, the evolution of Canadian 
iter policy, the impact of structural change on industrial water use, water use for power 
meration in Canadian river basins, and the water use impacts of potential climatic change. 
Socio-economic policy advice was provided during the year on wide-ranging topics 
cluding: Canadian progress in implementing the World Conservation Strategy, the federal Flood 
mage Reduction program, water availability to Canadian agriculture, the effects of climatic 
ange on municipal and industrial water use and various departmental information programs and 
irkshops. 
iblic Consultation: In November 1985, during a two-day national meeting on the environment, a 
mber of citizens and members of various non-governmental organizations participated in a 
ill-day session to discuss the Inquiry on Federal Water Policy. As a result of this workshop, 
mments were invited from all public groups who participated in the hearings or who indicated an 
terest in the report. These meetings and further consultations with representatives from other 
deral departments, industries and universities, are providing a sounding board for the many 


leas and recommendations influencing government policy. 


ter Data: Programs for the systematic collection and compilation of data on streamflow, water 
vels, sediment transport, ground water, water quality, and related information on glaciers, snow 
d ice predated the Canada Water Act but have continued to operate in support of water management 
sin studies and implementation programs. A newer innovation is the collection of background 
‘ta on water use by municipal and industrial users in Canada. 

At the National Water Research Institute in Burlington, Ontario, water data activities in 
pport of water data collection include programs of quality assurance and analytical methods 
aptation for the water quality program and current meter calibration for the water quantity 


ogram. 


ta Management Systems: Data and information reference systems continue to be operated in 
pport of water resource activities. WATDOC, the water resource document reference centre, gives 
‘rect access nationwide by computer terminal to an inventory listing of published water-related 
pers and reports through a publicly available on-line interactive storage and retrieval system. 
is reference system was recently broadened to cover environmental baseline data in general. 
QUADAT, the national water quality monitoring program's data bank, was designed to store and 
‘trieve chemical, physical, bacteriological, biological and hydrometric data relevant to water 
ality for surface waters, ground waters, wastewaters and sediments. STAR, a data storage and 
itrieval system, was developed to handle limnological data from Great Lakes monitoring cruises. 


TENIS, the water effluent national information system, provides an inventory of industrial and 


me ye 


municipal water pollution sources including data on physical, chemical, and toxicologic 
characteristics of effluents and information on water effluent regulations and guideline 
MUNDAT, a data-base covering municipal waterworks and wastewater systems from coast to coas' 
including data on federal facilities, was developed in close cooperation with the provincii 
governments and the Federation of Associations on the Canadian Environment (FACE). HYDAT, t 
national surface water data bank has been developed to store and retrieve streamflow, wat 
levels, and sediment transport information collected under the Federal-Provincial Water Quanti: 
Agreements; it also includes water quantity data contributed by other organizations that me 
national standards in data collection procedures and accuracy. A Glacier Data and Informatii 
System has been designed to contain a compilation of physical dimensions of Canadian glaciers a 
a bibliography of Canadian glacier documents. CHOMS is a database which provides an inventory a 
summary description of selected operational techniques and procedures used to collect, process a 
manipulate hydrologic data in water resources studies. The CHOMS database was developed as t 
Canadian contribution to the HOMS project of the World Meteorological Organization (WMO) for t 
Organized transfer of hydrological technology operationally used in.water resources investigatio 


by member countries of WMO. 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada Water Act, ha 
been set up. However, there are a number of federal-provincial implementation agreements und 
which water quality management programs have been or are being implemented. These inclu 
programs in the Great Lakes basin and in the Okanagan and Qu'Appelle basins. While the 
agreements do not provide for the establishment of water quality management agencies under Part 
of the Act, they nevertheless have the same objectives of maintaining and improving water quali 
and are managed by joint federal-provincial Boards. The federal government, in concert wi 
provincial governments, has completed the development of water quality management strategies f 
the St. Lawrence River (Quebec), the Souris River (Manitoba-Saskatchewan) and the Shubenacadi 
Stewiacke Rivers (Nova Scotia) and the Fraser River Estuary in British Columbia. Also, | 
Canada-Ontario-Quebec Coordinating Committee is working to establish a water quality monitori 
plan for the Ottawa River, a Canada-Ontario Task Force has recommended actions which the feder. 
and Ontario governments might take to deal with mercury padeaminattan in the English-Wabigc: 
rivers system, and a Canada-Manitoba Team is undertaking to monitor and study mercury in 1! 
Churchill River diversion. } 

At its fall meeting in 1983, the Canadian Council of Resource and Environment Ministe 
(CCREM) established a Task force on Water Quality Guidelines to address the problem of the mi 
different water quality guidelines and objectives in use across Canada and to consider /! 


possibility of harmonizing these guidelines. During 1984 this task force had produced 1) 


- 36 - | 


Inventory of Water Quality Guidelines and Objectives 1984" and "Canadian Water Quality Issues", 
hich were published by the CCREM in February, 1985. In October 1984 the Task Force recommended, 
nd the CCREM agreed, that harmonized Canadian guidelines should be developed. The Task Force has 
een preparing "Canadian Water Quality Guidelines" during 1985 and plans to present a final draft 
o the October 1986 meeting of the CCREM (with publication expected in early 1987). In order to 
eet the tight deadline imposed by the CCREM, this document will be based on existing guidelines. 
he Task Force will also produce a report on research needs identified during the preparation of 
he Guidelines. This report will help orient future research so that it will be useful in the 


reparation of new and revised guidelines. 


PART III: Regulating Nutrient Inputs 


The federal government launched its phosphorus concentration control program in the late 
960s. Regulations limiting the maximum phosphorus content of laundry detergents to 8.7% 
lemental phosphorus (P ) by weight, or 20% phosphorus pentoxide (P,0,), were established in 
970. At that time, an inspection program was introduced under which product samples were 
ollected from manufacturers and importers for government analysis. It is estimated that these 
irst regulations resulted in a 22% reduction in the amount of phosphate discharged from all 
etergent sources (from 26 000 000 kilograms to 20 000 000 kilograms per annum). 
On January 1, 1973, the maximum permissible phosphorus content for laundry detergents was 


educed to a maximum of 2.2% elemental phosphorus by weight (or 5% P 0,). In 1973, a 


2 
ational network of regionally based inspectors was formed. Since that time samples of laundry 
etergents and other products have been collected and analyzed on an annual basis. In the 1985-86 
discal year, 158 random samples of commercially available laundry detergents were collected as 
el] as 6 samples of dishwashing compounds. Fourteen of these were analysed before the end of the 
discal year; of these, none was found to contain phosphorus in excess of the regulated limit. 
Concern over the adequacy of the standard method of analysis for phosphates (ASTM) 
eferenced in the Phosphorus Concentration Control Regulations (1973) led to the development of a 
egulation amendment. The ASTM method specified by regulation tended to give slightly high 
esults; the automated colorimetric procedure was found to be more accurate. The revised 
@gulation allows for the determination of phosphorus in laundry detergents by either a modified 


ersion of the ASTM method or an automated colorimetric procedure. This amendment was approved by 


he Privy Council Office and came into effect on April 9, 1985. 


PART IV: Public Information Program 


A broad range of water management activities were announced during final year 1985-86. 


ey 


On April 10, 1985, a report entitled "Hearing about Water" was released, providing 4 
synthesis of comments on matters related to supply, quality and management of Canada's water 
resource received by the Inquiry on Federal Water Policy during its hearings. The Inquiry's final 
report was released on September 30. 

An announcement on June 11, 1985, accompanied the start up of the Granular Activated 
Carbon Water Treatment System for Regina and Moose Jaw, in Saskatchewan. The Government of Canada 
contributed about one third of the $15 million cost. | 

Several Canada-British Columbia agreements were announced on October 10, 1985. One dealt 
with the extension of the Fraser River Flood Control Program in 1995 with increased funding of 
$41 million to be shared equally by the two governments. Another announced a water quality 
agreement in which the two governments will share equally the $140 000 annual cost of maintaining 
74 water quality stations that cover the major river basins in the province. The third was ¢ 
$1.25 million, five year Fraser River Estuary Management Program Agreement under which Environment 
Canada, the B.C. Ministry of Environment, the Fraser and North Fraser Harbour Commissions and the 
Department of Fisheries and Oceans will guide economic development in the Fraser River Estuary 
while protecting its environment. 

On January 23, 1986, an agreement to extend the Canada-Ontario Flood Damage Reductior 
Program to 1995 was announced. The amended agreement will provide an additional $8.4 million for 
flood risk mapping and related studies. 

The Canada-Ontario Great Lakes Water Quality Agreement was renewed on March 6, 1986. The 
renewal extends the agreement to 1990 and provides additional funds for surveillance, upgradec 
sewage treatment and phosphorus control programs. 

An announcement was made on March 26, 1986, with the release of the final report of the 
Yukon River Basin Study. 

On March 27, 1986, the opening of the Great Lakes Water Level Communication Centre was 
announced to provide rapid and informative responses to events affecting the current high water 


conditions on the Great Lakes. 


TABLE 5 - CURRENT AND PROJECTED RELEASE DATES OF FINAL REPORTS 
ARISING FROM CANADA WATER ACT STUDIES 


Report 1985-86 
Yukon River Basin Study Report early 1986 


Available upon request from: Director, Water Planning and Management Branch, Inland 


Waters Directorate, Department of the Environment, Ottawa, Ontario, K1A OE7. 
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PRINCIPAL FEDERAL-PROVINCIAL COOPERATIVE ARRANGEMENTS UNDER THE CANADA WATER ACT 
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FLOOD DAMAGE REDUCTION PROGRAM 
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COOPERATIVE ARRANGEMENTS FUNDED FROM SOURCES OTHER THAN THE CANADA WATER ACT 
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REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 


1. 


WATER QUANTITY SURVEY AGREEMENTS 


Objective: 


To maintain a viable and efficient national water quantity survey networl 
and to give recognition to joint federal and provincial responsibilitie: 
in this activity. 


Duration of Agreements: Agreements between Canada and each province were signed in 


Participants: 


Arrangements: 


Funding: 


Status: 


1975 and letters were exchanged between the Department of Environmen’ 
(DOE) and the Department of Indian and Northern Affairs (DINA) agreeing ti 
joint survey operations in the territories. The programs are continuou: 
but there is a provision in each agreement for termination on 18 month 
written notice. 


CANADA.....Department of the Environment, and the Department 
of Indian and Northern Affairs representing the Yukon 
and Northwest Territories. 

ALL PROVINCES 


Data are gathered, analyzed and interpreted to meet client's needs in th 
hydrologic community. This is a shared-cost program, with the federa 
government carrying out field and office procedures and invoicing th 
provinces quarterly. An exception is Quebec which operates the program i 
that province and invoices the federal government quarterly except fo 
international and navigable waters, and waters crossing federal land i 
Quebec, which are surveyed by the federal government. ODINA transfer 
funds annually to DOE for the territories’ share of costs. 


1985-86 (provisional costs) 


Total Program Cost $23 284 800 
Total Recovered from Provinces 5 077 800 
Total Paid to Quebec by Canada 642 300 


Total Program Costs are the expenditures required to conduct the Nationa 
Water Management Data Program. 


The Total Recovered from Provinces is the amount reimbursed by th 
provinces, except Quebec, to Canada. These costs are determined accordir 
to schedules specified in the Agreements. 


The Total Paid to Quebec by Canada is the amount paid by Canada to th 
Province of Quebec for operating stations of federal interest in tha 
province. These costs are also determined according to schedule 
specified in that Agreement. 


Coordinating Committees, established for each province, convene at leas 
annually but normally more frequently to review the water quantity survée 
networks and to determine annual cost sharing. National meetings of al 
Coordinating Committees are convened periodically to ensure COMME 
practices are followed in administering the Agreements. 


EeAQIE 


Water quantity surveys now include technologically advanced techniques 
such as satellite communication telemetry systems and a _ nationally 
distributed electronic data processing system. 


WATER QUALITY MONITORING AGREEMENTS 


Objective: 


To establish a nationwide water quality monitoring network that will make 
it possible to assess water quality on a national basis and at the same 
time meet the needs of the provinces. 


Duration of Agreement: 


Participants: 


Arrangements: 


Funding: 


Status: 


To March 31, 1985, Agreements have been signed with Quebec and British 
Columbia. These Agreements contain no termination date, but there is 
provision for termination by either party within a specified period of 
time after written notice. Agreements with other provinces will contain 
similar provisions. 


CANADA.....Dept. of the Environment 
ALL PROVINCES 


In designing the Agreements to meet the needs of both the federal and 
provincial governments, the party(s) who will conduct the work are 
identified, and the costs of the program are shared in accordance with the 
value of the information to each party. 


Costs will be determined according to the schedules appended to each 
Agreement. Federal stations will be funded 100% by Canada; provincial 
stations will be funded 100% by the province; federal-provincial stations 
will be funded equally by each party. Treasury Board provided $2 139 000 
for the Agreements in 1984-85. 


The Agreements with Quebec and British Columbia became effective in 1983 
and 1985, respectively. Agreements have been negotiated with Alberta and 
Newfoundland but have not yet been signed; negotiations for Agreements 
with Manitoba, Ontario and New Brunswick are progressing. Plans call for 
negotiations to begin in 1986-87 with remaining provinces and territories. 


PRAIRIE PROVINCES WATER BOARD 


Objective: 


The equitable apportionment of interprovincial prairie waters flowing 
eastward. The agreement ensures that one half the natural eastward flow 
of waters arising in or flowing through Alberta is reserved for 
Saskatchewan, and that one half the eastward flow arising in or flowing 
through Saskatchewan is reserved for Manitoba. 


Duration of Agreement: Continuous since October 30, 1969. 
Participants and Funding: CANADA 

ALBERTA 

MANITOBA 

SASKATCHEWAN 


(Funding to be borne one-half by Canada and one-sixth by each of the 
provinces.) 


a 


Arrangement: 


Status: 


Schedule C of the Agreement provides for the reconstitution of the Prairi) 
Provinces Water Board whose responsibility is to oversee and report ry 
apportionment of waters flowing from one province into another province. 
to take under consideration comprehensive planning, water qualit, 
Management and other management problems referred to it by the entitie 
concerned; to recommend appropriate action to investigate such matters. 


and to submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces Water Board 
its five Committees, and its Secretariat. 


The Board's Committee on Hydrology has recommended procedures for th 
determination of natural flow and streamflow forecasting for five majo 
interprovincial basins in the area. Natural flows are calculated on a! 
annual basis for five drainage basins. Similar natural flow reports hav 
been prepared for twelve other smaller drainage basins crossing provincia 
boundaries. The Board has approved the Committee's report that describe. 
the mechanisms required to administer the 1969 Apportionment Agreement 
and a report on the apportionment implications of westward flowin 
streams, and is now dealing with a report on westward flowing tributarie 
of eastward flowing streams. It is now developing a workable strategy t 
deal with interprovincial drainage problems. Article 6 of Schedule A o 
the Master Agreement on Apportionment has been amended to apportion thi 
flow of Battle, Lodge and Middle Creeks at the Alberta-Saskatchewa 
boundary, and the Committee on Hydrology monitored apportionment of thos 
three creeks in 1985-86. 


At the request of the Board, the Water Quality Branch of Environmen' 
Canada reports monthly on water quality at eleven monitoring sites. Thesi 
stations are part of the basic long-term network proposed by the Board t: 
monitor water quality in the prairie provinces. The Board's Committee 0) 
Water Quality is now preparing water quality indicators for each of thes 
eleven stations. It will present to the Board site-specific indicator 
for all eleven sites in the fall of 1986. This Committee, under thi 
direction of the Board, also has established a task force on analytica 
methodology to provide a means of coordinating water quality laborator 
results for the prairie provinces and has submitted to the Board a draf: 
report suggesting administrative procedures that could be used i 
defining, monitoring and administering interprovincial water qualit: 
requirements. 


The report entitled "Water Demand Study - Historical and Current Wate’ 
Uses in the Saskatchewan-Nelson Basin" was released to the public 0 
February 10, 1983. The water use information in that report is update 
annually and both the study results and the updated information are bein 
stored in a computerized format for retrieval by interested agencies an 
individuals. 


The Board's Committee on Interjurisdictional Agreements Administration ha’ 
proposed an interim method of administering the interprovincial waters 0 
Boxelder Creek basin. The Board accepted the Committee's recommendation: 
in January 1984 and the Board's Secretariat implemented thos: 
recommendations in 1984 and 1985. 


= Ags 


The Board's Committee on Groundwater has prepared a report showing a 
Cross-section, or profile, of ground water conditions along the 
Alberta-Saskatchewan boundary. That report was published in the spring of 
1985 and the Committee is preparing a similar report, to be published in 
1986, on ground water conditions along the Saskatchewan-Manitoba 
boundary. The Committee jis also coordinating the tabulation of a 
bibliography of ground water reports and data related to interprovincial 
ground water evaluations. 


The Board also evaluates the effects that proposed projects might have on 
streamflow in downstream provinces. The results of each such evaluation 
are reported to the respective ministers of the Board. 


OTTAWA RIVER REGULATION PLANNING BOARD 


Objective: 


To plan and recommend criteria for regulating the Ottawa River, taking 
into account hydro-power production, flood protection, navigation, low 
water problems, water quality needs and recreation. 


Duration of Agreement: Continuous since March 1983 


Participants: 


Prior Action: 


Arrangement: 


Status: 


CANADA (3 members) 
ONTARIO (2 members) 
QUEBEC (2 members) 


Canada assumes initial responsibility for financing the cost of the 
Agreement with Ontario and Quebec each contributing 25%. 


As a result of recommendations made following a study of flooding in the 
Montreal region in 1976, a Canada-Ontario-Quebec Ottawa River Regulation 
Planning Committee was established in 1977 by an exchange of letters 
between the federal minister of the Environment, the Quebec minister of 
the Environment and the Ontario minister of Natural Resources. The final 
report of the Planning Committee was submitted in December’ 1980 
recommending that a tripartite regulation agreement be _ negotiated. 
Negotiations then followed, culminating in the signing on March 2, 1983 of 
a Canada-Ontario-Quebec Agreement Respecting Ottawa River Basin Regulation. 


The Ottawa River Regulation Planning Board administers the agreement. It 
also formulates and reviews regulation policies and criteria concerning 
integrated management of the principal reservoirs in the basin. 


A regulating committee, composed of operators of the principal reservoirs, 
is responsible for ongoing operation of the reservoirs, within the 
guidelines established by the Board. 


A secretariat has been established within Environment Canada to act as the 
executive arm of the Board. 


During the spring flood period (March 1 - May 30), forecasts on a 


real-time basis are provided daily for the principal reservoirs in the 
Ottawa River basin and at selected points where flooding takes place. 


ye 


| 
The mathematical regulation model is operated on a real-time basis during 
the spring flood period to serve as a guide to reservoir operations. Ir 
1986, flood reserves were implemented in three reservoirs, on a tria’ 
basis to facilitate the operation of the Mille Iles dam. | 


Subcommittees have been established to study the use of flood reserves i 
some reservoirs, to develop risk management methodology for the Ottaw 
River basin and to develop bylaws and procedures for the Board. 


OTTAWA RIVER WATER QUALITY COORDINATING COMMITTEE 


Objective: To review and modify the proposed monitoring plan and oversee it 
implementation; to undertake or recommend special studies as needed; ani 
to recommend water quality objectives for the river. 


Duration of Agreement: Continuous from 1983 
Participants: CANADA 
QUEBEC 
ONTARIO 
Prior Action: A Technical Work Group on Water Quality in the Ottawa River was formed i) 


1980 to study problems related to bacteria and toxic substances in th 
Ottawa River basin; to identify quantities and sources of nutrients, an 
to evaluate the importance of agriculture and other diffuse sources 0 
phosphorus. It was hindered from carrying out its mandate by gaps in th 
data available and, in its report of October 1981, recommended thi 
establishment of a committee to coordinate monitoring, and proposed 
monitoring plan to obtain the data needed. 


Status: The Coordinating Committee is preparing its first annual report to th 
three governments. This report will contain a description of wate 
quality and problems areas based on an analysis of monitoring data fro 
the past several years. It also contains proposed water qualit, 
objectives and recommendations for improved monitoring. A_ technica 
Supplement, also in preparation, will give details of monitorin 
activities and of the analysis of the monitoring data. 


MACKENZIE RIVER BASIN COMMITTEE 


Objective: To exchange information on potential water-related developments in th 
basin and to formulate a program of studies to gather data on the basin’ 
water and related resources. 


Duration of Agreement: Continuous since 1973. 
Participants: CANADA.....Department of the Environment, Ministry of 


Transport, Department of Indian and Northern Affairs, Yukon 
Territory, and Northwest Territories. 

ALBERTA 

BRITISH COLUMBIA 

SASKATCHEWAN 


obades 


Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was established in 
1973 and reconstituted as the Mackenzie River Basin Committee in a 
Memorandum of Understanding between the participating governments in May 
1977. In May 1978, a $1 600 000 program to study the water and related 
resources of the basin was endorsed. 


The study has been completed and the final report was released by the 
Ministers on February 26, 1982. The main recommendations call for early 
negotiations toward a transboundary water management agreement, an 
expanded network of water data stations, follow-up field studies on ice 
breakup and a major study of the Mackenzie Delta. 


Status: The Mackenzie River Basin Committee continued to meet during 1985-86 to 
fulfill its liaison responsibilities and to consider study designs, 
budgets and agreements associated with future implementation of 
Recommendations 2 and 5 as well as a general agreement which would grant 
member status to the governments of the Northwest Territories and Yukon 
Territory. Implementation of Recommendation 1, an agreement through which 
transboundary water management issues can be addressed, is being pursued 
outside of the Mackenzie River Basin Committee. Seven bilateral 
Subagreements between the various jurisdictions will precede’ the 
development of a master agreement under the Canada Water Act. Bilateral 
discussions between Alberta/Northwest Territories and Alberta/Saskatchewan 
have been initiated. Discussions between B.C./Alberta, B.C./Yukon, and 
B.C./Northwest Territories are on hold at the request of British Columbia. 

Saskatchewan/Northwest Territories discussions will be initiated in the 

| near future. 


LAKE OF THE WOODS CONTROL BOARD 


Objective: To control and regulate certain major waterways in the Winnipeg River 
Drainage basin so as to achieve water flow and level conditions that are 
reasonably acceptable to the various interests. 


Duration of Agreement: Continuous. The Board was formed in 1919 under a Dominion Order-in- 
Council, and was confirmed by federal legislation in 1921 and by Ontario 
legislation in 1922. At that time, jurisdiction of the natural resources 
of the four western provinces was vested in Canada, and therefore the 
member for Canada acted on behalf of Manitoba. Manitoba gained active 
membership in 1958. 


The Board was established under the Lake of the Woods Control Board Act 
and is included here only because of its association with other water 
management programs. 


Participants and Funding: Canada - one member 
Ontario - two members 


Manitoba - one member 


Canada pays one-third of the Board's annual operating costs in the 
interest of navigation. The remaining two-thirds is paid by Manitoba and 
Ontario in the proportion of developed hydropower head in the basin in 
each province. 


op Ai a 


Arrangements: The Board fulfills its responsibilities by directing what the outflows of 
Lake of the Woods and Lac Seul (and at times the flows diverted from 
Lake St. Joseph) should be. | 


To assist it in making its decisions, the Board has traditionally 
maintained a full-time engineering support group in Ottawa within the 
Inland Waters Directorate of Environment Canada. This group was formally 
established as the Board's Secretariat with the signing of a Memorandum of 
Understanding in 1981. | 


To ensure two-way communications with interests within the basin, the 
Board has recognized a number of specific interest groups, each of which 
has appointed an observer to the Board. Groups represented include 
hydropower utilities, pulp and paper industries, native people, cottage 
owners and tourist outfitters. 


The Board holds public meetings each year in the basin to provide detailed. 
information to the public and to obtain feedback on the effects of levels 
and flows. Also, the Board maintains a phone-in information service to. 
ensure that the public has ready access to information on current 
conditions in the basin. ) 


Since the Lake of the Woods is an international boundary water, the 
federal member of the Board serves as Member for Canada on the 
International Control Boards for Rainy Lake and Lake of the Woods, to 
ensure coordination with the United States. 


Status: Basin conditions during 1985 were extremely wet with inflows ranking as 
the second highest since records began in the early 1900s. Much time was) 
spent managing these flows and keeping the public advised of high water 
levels and hazardous conditions. Apart from direct regulation activities,) 
the Board is continuing to improve its data collection and analysis 
procedures and has plans to introduce mathematical modelling to assist it 
in its deliberations. | 


WATER MANAGEMENT PROGRAMS 


1. WINTER RIVER BASIN | 
Objective: To carry out preliminary data acquisition and assessment of the aquifer 
hydraulics of the basin. This work will form the basis of subsequent 
studies to determine the reliability and sensitivity of the existing water’ 

supply system for Charlottetown. 


Duration of Agreement: April 1984 to March 1987.. 
Participants: CANADA 


PRINCE EDWARD ISLAND 
CITY OF CHARLOTTETOWN 
| 
Status: Preplanning studies have been completed and a planning study approved by 
an exchange of letters. Funding sought from Canada Water Act and MSERD 
sources was not approved, and the study is being completed under @ 
work-shared arrangement. 


Agia 


2, FRASER RIVER ESTUARY MANAGEMENT PROGRAM 


Objective: 


To guide economic development while protecting the environment of the 
Fraser River Estuary. 


Duration of Agreement: October 1985 to December 31, 1990. 
Participants and Funding: ENVIRONMENT CANADA 


Prior Action: 


Status: 


Objective: 


FISHERIES AND OCEANS CANADA 
MINISTRY OF THE ENVIRONMENT (B.C. ) 
THE FRASER RIVER HARBOUR COMMISSION 
THE NORTH FRASER HARBOUR COMMISSION 


The agreed total cost is $1 250 000; annual costs to be shared equally by 
the five parties are not to exceed $250 000. 


The Fraser River Estuary Management Program is based on a study conducted 
between 1977 and 1982. The Fraser River Estuary Study examined means to 
accommodate population and growth while protecting valuable environmental 
assets of the estuary. 


The Fraser River Estuary Management Program Agreement was signed on 
October 10, 1985. The Agreement provides for a review of development 
projects in the estuary and a public information and consultation program. 


The management committee, representing the federal and _ provincial 
governments, municipalities, regional districts, port authorities and 
Indian Bands located in the Estuary, focussed on the coordinated Project 
Review Process, Activity programs, Water Quality Plan, Area designation 
and Public Consultation. 


Terms of Reference for a Standing Committee on Water Quality to support 
the terms of the Fraser River Estuary Agreement have been establishment 
and members nominated. This committee will prepare a Water Quality Plan 
for the Estuary in the coming year. Key components of the plan will be 
water quality monitoring and the establishment of water quality objectives. 


A coordinated interagency referral process is now in formal operation as 
well as an Environmental Review Committee. Coordination of project review 


will be supported by a computerized central project registry. 


The development of a Terms of Reference for Activity Programs commenced. 


', WATERFORD RIVER URBAN HYDROLOGY STUDY 


To examine the effects of urbanization on the water resources of the 
basin, and to develop criteria for urban development which minimize 
impacts. 


Duration of Agreement: 1980-1985 


Participants: 


CANADA 
NEWFOUNDLAND 


ayy ae 


Status: 


The federal input was essentially completed with the preparation of six 
technical reports dealing with land use, urban’ runoff, watershed 
modelling, flood studies, water quality and data collection. A ground 
water and a biological report were still under preparation by the province, 


QU'APPELLE CONVEYANCE AGREEMENT 


Objective: 


To complete the conveyance works begun under the Qu'Appelle Implementation 
Agreement (1974-1984). 


Duration of Agreement: April 1, 1984 to March 31, 1989. 
Participants and Funding: CANADA. ci esc oeeteneeaeaee 3791000 


Status: 


SASKATCHEWAN. .eceescceeee$2 375 000 


During the second year of the Agreement, 1985-86, Canada spent $240 000, 
which includes $174 500 as Canada's share of the right-of-way agreement 
signed with Piapot Indian Band on February 14, 1986. An additional 
$33 000 was spent by Canada on private land right-of-way agreements durinc 
1985-86, 


LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: 


To provide protection from flooding of land in the lower reaches of th 
Fraser River Valley and other areas upstream by rehabilitating existin 
dykes, constructing new dykes, increasing river bank protection, an 
improving internal drainage facilities. 


Duration of Agreement: 1968 to March 31, 1995 (extended). 
Participants and Funding: CANADAL acces eae ee anee DOR 


Status: 


BRITISH COLUMBIA,......50% 


(Local authorities are responsible for providing construction and acces: 
right-of-way. ) 


In 1974, the federal government increased its contribution to the F1oo 
Control Program and Storage Studies from $18 000 000 to $30 500 000 an 
British Columbia agreed to increase its share by the same amount. 1) 
fiscal year 1976-77, both parties agreed to increase the funding ti 
$60 000 000 for each party, and to extend the Agreement to March 31 
1984. In fiscal year 1983-84, the Agreement was extended to December 31 
1986 with no increase in funds. In fiscal year 1985-86 the Agreement wa 
extended to March 1995 and funding was increased by $41 million. 


Construction has been completed at Kent, Matsqui, Surre, 
(Serpentine-Nicomek] Dams), New Westminster, Coquitlam, Abbotsford 
Kamloops (Oak Hills), Surrey-South Westminster (Bridgeview), Richmond an 
Pitt Meadows; Surrey-South Westminister (West Sector) and Delta, and th 
Vedder River are nearly complete. Construction is well advanced for th 
Duncan-Bateson Flood Box and bank protection at Kent. Estimate 
expenditures under the program to March 31, 1986 are $119 000 000. Th 
current annual funding rate is $2 500 000 for each government. 


cea | 
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CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objectives: 


To renew and strengthen cooperation between Canada and Ontario in meeting 
the obligations under the revised 1978 Canada-U.S. Agreement and to 
provide for cost-sharing and work sharing of specific programs which the 
province will undertake with the federal government in meeting these 
obligations. 


Duration of Agreement: April 1971 to March 31, 1990; agreement renewed in 1976, 


1982 and 1986. 


An initial agreement from August 1971 to December 31, 1975 authorized $3 
million for feasibility studies and joint sewage treatment technology and 
urban drainage research. Loans totalling $250 million for sewage 
treatment facilities from CMHC and the Ontario Government were also called 
for in the initial agreement. (Funding for municipal sewage treatment 
between 1976 and the signing of the new agreement in 1982 was the subject 
of a separate agreement with CMHC under the National Housing Act.) 


The agreement was renewed in March 1976, retroactive to 1 January 1976, as 
a basis for establishing joint water quality objectives, and to serve to 
coordinate and implement federal and provincial input to Canadian 
responsibilities under the international agreement, and to conduct 
research. This agreement expired on March 31, 1980 but, because a revised 
agreement was then under negotiation, the 1976 agreement was extended to 
March 31, 1982, through exchanges of letters between ministers. The 
agreement was renewed again in July 1982, and again on March 6, 1986, 


Participants and Funding: CANADA 


ONTARIO 


The participants each pay half the cost associated with the research and 
surveillance programs. For each fiscal year, the total amount payable by 
Canada shall not exceed an amount to be agreed upon between Canada and 
Ontario, taking into account: 


(a) the recommendations made by the International Joint 
Commission relevant to the Great Lakes International 
Surveillance Plan as developed under’ the revised 
Canada-U.S. Agreement; 

(b) the decisions taken, as a result of such recommendations, 
by the parties to the Canada-U.S. Agreement with respect 
to such surveillance; 

(c) the recommendations of the Board of Review. 


The renewed agreement provides $82.1 million for surveillance, upgraded 
sewage treatment and phosphorous control programs. Each of the 
governments will contribute $9.6 million for surveillance to determine 
concentrations of pollutants in the Great Lakes. In addition, each will 
give $1.4 million to a new program to control phosphorus. Special funding 
in the amount of $65 million was made available to Ontario for the period 
1982-1985 to assist in the completion of municipal sewage facilities 


a 


Status: 


construction to meet the requirements of the Canada-U.S. Agreement. This 
extra funding was formalized under the 1982 Canada-Ontario Agreement. 
Some $9.7 million of the original federal funds were not expended and this 
amount has been conmitted over the next two years. Ontario and area 
municipalities will contribute an additional $50.4 million to upgrade 
present sewage treatment facilities or build new ones. 


In February 1981, a joint Canada-U.S. team of scientists began a 
comprehensive investigation of toxic chemicals in the Niagara River. This 
joint investigation will make recommendations as to what should be done to 
reduce or remove the contamination and to monitor the effectiveness of 
clean-up programs. The final report on this investigation, released in 
November 1984, contained 24 recommendations pertaining to point source and 
non-point source control, further investigations and monitoring. A 
detailed long-term water quality monitoring program was included. A seven 
point Canada/U.S. proposal, based on this report, is now under 
consideration. 


Because, as already noted, the Canada-Ontario Agreement is being 
undertaken to provide a basis for implementing the Canada-U.S. Agreement 
on Great Lakes Water Quality, a brief outline of activities under the 
latter agreement is also provided. 


CANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


Objectives: 


To improve the quality of the water in the areas of the Great Lakes now 
suffering from pollution; to ensure that Great Lakes water quality will be 
protected in the future; and to restore and maintain the chemical,. 
physical and biological integrity of the waters of the Great Lakes Basin 
Ecosystem. | 


Duration of Agreement: Continuous since April 1972; revised Agreement signed 


Participants: 


Commitment: 


November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as an 
ecosystem is explicitly recognized in the new Agreement. Numerical water) 
quality objectives for some 40 compounds have been specified. 
Approximately 99 percent of the sewered population on the Canadian side of 
the basin is now served by adequate municipal wastewater treatment 
facilities. Programs to control and prevent pollution from industrial 
sources entering the Great Lakes System have been designed and are being 
implemented. A commitment has been made to eliminate the discharge of 
toxic substances into the Great Lakes. New interim phosphorus loading 
targets, defined for each lake, are designed to achieve desirable levels 
of water quality. Binational negotiations to ratify the loading targets 
and reach agreement on Canadian and U.S. programs to meet these targets 
were partially completed in 1983. 


eR Nie 


Arrangement: 


Status: 


The International Joint Commission was given primary responsibility for 
overseeing implementation of this international water quality Agreement. 
The Commission has established a number of Boards and Committees to carry 
out the various provisions or the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, Assessment, and 
Special Projects (including toxics, eutrophication, health hazards, etc.). 


Canada and Ontario have agreed to proceed with the implementation of a 
Phosphorus Control Supplement as recommended under Annex III of the 1978 
Agreement. The Control Supplement agreed to on October 16, 1983 includes 
measures to both protect the upper Great Lakes and further reduce 
phosphorus discharges to the lower Great Lakes. The Agreement ratifies 
the phosphorus loading targets and allocates the residual load reductions 
to Lake Erie between the United States and Canada. Negotiations continue 
to similarly allocate the load reductions to Lake Ontario. 


The 1978 Agreement is to be reviewed following receipt and examination of 
the IJC's third biennial report. This report is expected to be presented 
to the governments of Canada and the U.S. in the fall of 1986. The review 
of the Agreement by the two federal governments will be undertaken, as in 
the past, in full consultation with the Provinces of Ontario and Quebec 
and the eight Great Lakes States. During the latter part of 1985, the 
Royal Society of Canada and the U.S. National Academy of Science jointly 
reviewed the progress by the jurisdictions in implementing the 1978 
Agreement. This joint report will be most helpful in the forthcoming 
review by the governments. 


OD DAMAGE REDUCTION PROGRAM 


FLOOD DAMAGE REDUCTION IN THE TOWN OF RICHMOND (QUEBEC) 


Objective: To reduce the damages caused by flooding of the Saint Francois within the 
Town of Richmond, Quebec. 

Duration of Agreement: May 1984 to March 1987 

Participants and Funding: CANADA ce Ose Ss 8 $1 956 500 


Prior Action: 


Status: 


1). 3 Se eae ee $1 403 500 


Joint studies conducted in 1983-84 demonstrated the feasibility of 
corrective measures. 


The Canada-Quebec Agreement was signed on May 14, 1984. During the year, 
construction of a pumping station was initiated and a dyke was erected. 


CANADA-MANITOBA FLOOD PROTECTION PROJECTS 


Objective: To increase the level of protection afforted by ring dykes. in the Red 
River Valley communities of Rosenort, Morris, St. Adolphe, Dominion City, 
Emerson, St. Jean Baptiste, Letellier and Brunkild and to provide 
protection to the community of Ste. Rose du Lac and the water treatment 
facility at Souris. 
Duration of Agreement March 10, 1983 to March 31, 1989. 


the 


| 


Participants and Funding: CANADAta: theo eee $2 745 000 | 


QUEBEC}. ele $3 355 000 | 


Prior Action: Between 1967 and 1971 Canada and Manitoba cooperated in the construction 


of dykes around seven Red River basin towns that had suffered damages 
during the 1950 flood and again in 1966. Subsequent experience 
demonstrated, most recently in 1979, that the dykes constructed under the 
1967 agreement did not provide a sufficient margin of safety, nor did they 
meet the standards of the Canada-Manitoba Flood Damage Reduction Agreement 
signed in 1976. Thus, a new agreement was signed to upgrade the sever 
ring dykes which were jointly built earlier, as well as an eighth dyke, 
around Brunkild, which had been built and fully paid for by Manitoba. 


Status: The agreement was signed on March 10, 1983, and a committee was formed tc 
administer it. The agreement was amended in May 1985 to include the 
construction of a dyke at Ste. Rose du Lac and the upgrading of the dyke 
at the water treatment plant at Souris with additional funding of 
$1 600 000. The earthwork and permanent pumping facilities have beer 
completed at Brunkild, Rosemont, Letellier, St. Jean Baptiste and Morris. 
Some upgrading has been completed at Emerson and St. Adolphe. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Objective: To reduce the level of flood damage along the Riviere des Mille Iles ir 
Montreal Region. 
Duration: December 1983 to March 1987. 
Participants and Funding: CANADAG: sa54593% 5: $5.9 million 
QUEBEC: .eCtacs ss $7.2 million 
Prior Action: Studies to determine the feasibility of a flood control structure on the 


Riviere des Mille Iles were conducted under the Agreement Respecting Dykes 
and Flow Regulation Works — Montreal Region. 


Status: The Canada-Quebec Agreement was signed on December 10, 1983.  Durin( 
1984-85, about 60% of the construction of the regulation dam was complete( 
and by December 1985 the dam was operational. 

The Ministers agreed in August 1985 to reallocate funds already in thi 
agreement so as to increase funding for studies from $30 000 to $230 000! 
these studies are continuing. 


COOPERATIVE ARRANGEMENTS FUNDED FROM SOURCES OTHER THAN THE CANADA WATER ACT 


1. 


REGINA-MOOSE JAW WATER TREATMENT FACILITY 
Objective: To improve the water supply available to Regina and Moose Jaw by thi 


construction of a granular activated carbon water filtration plant a 
Buffalo Pound Lake in Saskatchewan. 


Participants and Funding: CANADA 
SASKATCHEWAN 


2aGO = 
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Status: 


Canada will pay 33 1/3% of the total cost up to a maximum federal 
contribution of $5 million under an ERDA Subsidiary Agreement. 


Major contracts were awarded in July 1984. Construction was completed on 
schedule and the treatment plant was opened officially in June 1985. The 
associated carbon regeneration furnace commenced operation in 
November 1985 and the waste disposal lagoon is expected to be completed 
during the summer of 1986. 


PORT AUX BASQUES WATER TREATMENT 


Objectives: 


To improve the water supply available to the Town of Channel-Port aux 
Basques. 


Participants and funding: Canada $6 500 000 


Status: 


Newfound] and $ 722 000 


Canada will pay 90% of the total cost up to a maximum federal contribution 
of $6.5 million under an ERDA subsidiary agreement. 


The treatment process has been selected and engineering and construction 
supervision services associated with the water treatment plant provided. 
Chemical precipitation has been selected as the treatment process, and 
construction of the plant is scheduled to begin during the summer of 1986. 


Feasibility studies were conducted on a backup water supply, and at year 
end, contract documents were finalized and put out to tender. A gravity 
diversion scheme was adopted. 


Engineering and construction supervision services were provided for a 
solid waste incinerator/landfill site. At year end, contract documents 
were prepared and put out to tender. 


Engineering and construction supervision was provided to replace the 
asbestos-cement transmission main. During the year, a portion of the main 
was constructed and preliminary engineering was completed on the remaining 
portion, which is scheduled for completion during FY 1986-87. 


An inventory and hydraulic analysis of the distribution system was 
conducted and, at year end, a draft report was under consideration. 


MERCURY IN THE CHURCHILL RIVER DIVERSION SYSTEM 


Objectives: 


To determine the degree to which mercury is present in the Churchill River 
Diversion system and to identify sources; to study pathways and mechanisms 
by which mercury moves from water to fish and wildlife through the food 
chain; to monitor the concentration of mercury in aquatic plants and fish 
and compare it with available data on the presence of mercury in people 
living in this area and; where possible, suggest remedies to local mercury 
problems and means of predicting future occurrences of mercury 
contamination. 


a 


Duration of Agreement: March 1983 to December 1986 


Participants and Funding: CANADA $380 000 


Background: 


Status: 


MANITOBA $380 000 


This study arose from concern over increased levels of mercury in fis| 
along the diversion route. Area soils and mineral deposits contaii 
background levels of inorganic mercury which may have been released whe 
the area was flooded. This problem was first addressed under the Norther: 
Flood Agreement that the Department of Indian and Northern Affair: 
negotiated on behalf of Canada in 1977-78 between Canada, the Province. 
Manitoba Hydro and the Northern Flood committee (a collectivity of variou: 
Indian Bands). An arbitrator, appointed in March 1980 under the terms o} 
the Northern Flood Agreement, to arbitrate claims from any of the fou 
parties concerned, identified the mercury agreement as a_ priorit; 
federal-provincial responsibility. 


The Canada-Manitoba Agreement on the Study and Monitoring of Mercury i 
the Churchil! River Diversion was signed on March 10, 1983. The Agreemen' 
allows for cost-sharing of expenditures made by Canada and Manitob. 
retroactive to April 1, 1982. The four year Agreement is scientific ij 
nature and has five broad objectives aimed at improving the knowledge ani 
the ability to respond to mercury problems in northern Manitoba. 


Work under this Agreement has progressed well to date with all of th 
possible 14 projects completed. A four-person Steering Committee and a 
eight-person Technical Advisory Committee were appointed with an equa 
number of federal and provincial members. A Study Coordinator provide 
the necessary management § support, coordinates the projects. an 
information, and develops the public awareness component of the Agreement. 
Annual reports for fiscal year 1983-84 and 1984-85 have been prepared an 
distributed widely to government and public agencies 
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INTRODUCTION 


The Canada Water Act, proclaimed on September 30, 1970, provides the framework for joint 
federal-provincial management of Canada's Water resources. Section 36 of the Act requires that a 
report on operations under the Act be laid before Parliament as soon as possible after the end of 
each fiscal year. This, the fifteenth annual report, covers operations to March 31, 1987. 

On September 30, 1985, the Advisory Committee appointed to undertake an Inquiry on 
federal water policy presented its report to Mr. McMillan. A federal Interdepartmental Task 
Force, formed to consider the Inquiry's report, reported to Mr. McMillan in 1986. More details 
are given on page 3. 

Up to and including fiscal year 1975-76, Canada Water Act funding was provided on the 
basis of individual projects. In fiscal year 1976-77, Treasury Board established a ceiling on 
expenditures cost-shared with the provinces (for river basin planning and implementation, and 
flood damage reduction) at about an $18 million per year level. Subsequently, budget reductions 
and consequent adjustments to the program have lowered the ceiling in 1984-85 to about $11 million. 


This total fell to $9.2 million for 1985-86 and stayed near this level in 1986-87. 


PROVISIONS OF THE CANADA WATER ACT 


Part I of the Act provides for the establishment of federal-provincial consultative: 
arrangements for water resource matters (Section 3); and for cooperative agreements with the 
provinces for the development and implementation of plans for the management of water resources 
(Section 4 - 7). This part also enables the Minister, directly, or in cooperation with any: 
provincial government, institution, or person, to conduct research, collect data, and establigil 
inventories associated with the water resources. | 

Part II envisages federal-provincial management where water quality has become a matter. 
of urgent national concern. This part permits the establishment of joint federal-provincial 
incorporated agencies (although existing federal and provincial corporations might alternatively, 
be used) to plan and implement approved water quality management programs. 

Part III of the Act provides for regulations banning the manufacture or import for use or, 
sale in Canada of any cleaning agent or water conditioner that contains a nutrient in a greater; 
concentration than that prescribed by regulations. This is one of the principal means of reducing; 
the rate of eutrophication of water bodies. It is planned to transfer this part of the Act to the: 
new Canadian Environmental Protection Act. 

Under Part IV are provisions for the general administration of the Act. In addition, it’ 
provides for inspection and enforcement, allows the Minister to establish Advisory Committees and: 
permits the Minister, either directly or in cooperation with any government, institution, or 


person, to undertake public information programs. 


ACTIVITIES UNDER THE CANADA WATER ACT 


Inquiry on Federal Water Policy 

In January 1984, a three-member Advisory Committee was appointed by the Environment 
Canada Minister under section 26 of the Canada Water Act in response to a growing environmental 
consciousness and concern about the management of Canada's freshwater resources. Some of the 
emerging issues which prompted the Inquiry are growing water supply/demand imbalances in the 
Prairie Provinces, the related question of climate change and its effect on the water resources, 
and growing interest in southward diversions; increasing public interest in the water export 
‘controversy; and the rapid proliferation of toxic substances in the environment leading to a 
‘perceived loss of confidence amongst Canadians about the quality of the drinking water. 

Under its terms of reference, the Inquiry was required to assess the adequacy of federal 
water policy and the capacity of federal institutions to respond to changing circumstances. In 
‘particular, consideration was to be given to the nature of emerging issues, the state of the 
‘resource, future requirements for water, interjurisdictional matters,and scientific and research 
‘expertise. The views of as many Canadian as possible were to be sought. 

In the fall of 1984, the Inquiry held public hearings at seventeen locations across 
‘Canada, and received over 300 written submissions from individuals and organizations. Numerous 
‘federal, provincial and territorial officials were consulted to ensure a broad range of facts, 
viewpoints and advice. In addition, studies and research projects on special problems were 
commissioned. 

The Inquiry's final report "Currents of Change" was published in September 1985 to 
‘respond to the terms of references and to promote understanding and heighten awareness of the 
problems and opportunities in water management. Informative reports were also published for the 
22 special research projects commissioned. 

Immediately following release of the Inquiry's final report on September 30, 1985, the 
Minister established an Interdepartmental Water Policy Task Force to advise him on the Inquiry's 
‘recommendations, and to develop the framework for a Federal Water Policy. 

Provincial Ministers discussed the Inquiry's final report at a meeting of the Canadian 
Council of Resource Ministers in October 1985 and again in October 1986, while a similar meeting 
for non-government organizations was held in November 1985 in conjunction with Environment 
vanada's annual public consultations. 

The Task Force reported to the Environment Minister, and that report was released in 
Jarch 1987. The report responded to the Inquiry's recommendations and providing advice on the 
scope and nature of an appropriate federal water policy. Enunciation of a federal water policy 


#as continuing at year's end. 


| 
| 


| 
| 
Excessive inflows raised Great Lakes levels to record high proportions in 1986-87 and. 


Great Lakes Water Levels Communication Centre 


posed a serious threat to lakeshore facilities, especially during periods of high winds. To meet’ 
this problem, Environment Canada established the Great Lakes Water Levels Communication Centre at 

the Canada Centre for Inland Waters in Burlington. It has become the nerve centre for all federal 
activities and programs related to flooding on the Great Lakes. The Centre is designed to gather 
and coordinate all relevant information from all federal departments and it is in contact with. 
Other government agencies, including some in the United States; the Centre rapidly analyses and. 
disseminates the data as quickly as possible for use by governments, planners, and individual 

citizens alike. 

During the year, the Centre responded to over 1100 telephone inquiries from the general. 
public and media. As well, it operated around the clock during more than 50 high water level: 
events to monitor these events and provide up-to-the-minute information to callers. The Centre. 
also launched a comprehensive communications strategy, which involved the publication and’ 
distribution of an eight-page newspaper insert entitled "Living with the Great Lakes", and the’ 
production and distribution of a 14-minute film called "Lakeviews: Perspectives on Great Lakes 
Water Levels". This strategy also included offers of information briefings and open houses to. 
some 270 Great Lakes municipalities. 

In addition to disseminating information, the Water Level Communications Centre has also. 
gathered information for its existing database on the effects of flood and erosion damage. This 
activity included a survey of erosion of selected locations in the nearshore zones along the, 
Great Lakes. In addition, aerial photography of the Canadian shoreline of Lakes Superior and 


Ontario was completed for use in the preparation of flood risk maps. 


PART I: Comprehensive Water Resource Management 


Federal-Provincial Cooperation 


The Canada Water Act calls for joint consultation between the federal and provincial 
governments in matters related to water resources. Discussed briefly in the following are joint 
programs under the national Flood Damage Reduction Program as well as other projects involving the 
regulation, apportionment, monitoring or survey of water resources, and the preplanning, planning 
or implementation of Water Management Programs. 

Agreements for specific water programs provide for the participating governments to 
contribute funding, information, and expertise in agreed ratios. For ongoing activities such as 
the water quantity survey agreements with each province, cost sharing is in accordance with each 

party's need for the data. For study and planning agreements, it is usual for the federal 
government to meet half the costs and the provincial government(s) the other half. The planning 
studies encompass interprovincial, international or other basins where federal interests are 
important. Cost sharing for implementation is in proportion to federal and provincial 


responsibilities and often includes a contribution from local governments. 


‘Interdepartmental Committee on Water 


The Interdepartmental Committee on Water (ICW) was established in 1968 to promote 
‘coordination and to advise on all federal water programs. Since then, ICW has actively pursued its 
‘mandate and, in March 1986 held the 57th meeting since its inception. At year's end, the Committee 
‘was reviewing i terms of reference and mode of operation in response to the recommendations of 

the Inquiry on Federal Water Policy and the Interdepartmental Water Policy Task Force. 

A total of 21 departments and agencies with an interest in water matters are represented 
On this 25-member committee. Subcommittees and Working Groups are set up as required. Currently 
“there are six subcommittees whose areas of interest are 1) the Canada-U.S., and Canada-Ontario 
Great Lakes Water Quality Agreements, 2) water quality, 3) floods, 4) the preparation of responses 

to IJC reports, and 5) the coordination of federal activities in the Mackenzie River basin. 
. In addition to the work of these subcommittees, issues or subjects of interest brought to 
‘the attention of ICW over the past year included: activities related to the development of a 
Federal Water Policy, municipal infrastructure, water export, the National Marine Parks Policy, 
the Canada/Ontario response to the IJC's third biennial report and the Canada/Saskatchewan 


Subsidiary Agreement on Irrigation-Based Economic Development. 


“ederal-Provincial Water Resource Management Programs 


Table 1 shows a breakdown of current cost-shared federal-provincial water management 
drograms and indicates the stage each has reached. Each of the programs is referred to briefly in 
“the following few pages and described in more detail later in this report. Table 2 is a record of 


the achievements under the Act since its inception in 1970. 


: 


Regulation, Apportionment, Monitoring and Survey Programs: Although most federal-provincial 


agreements carry a time limit within which the objectives of the agreement are likely to be 


reached, there are some agreements involving monitoring and survey responsibilities which are | 


projected to continue into the foreseeable future without termination. 


The federal government has been involved in the collection of water quantity data since 


the late 1800s. In earlier years, hydrometric networks were operated under informal arrangements 


with all provinces except Quebec. The 1922 agreement with Quebec was rescinded in 1964 when the 


Quebec government took responsibility for most of the hydrometric network in that province. 


Beginning in April 1975, uniform cost-sharing Water Quantity Survey Agreements were implemented 


with all provinces and Memoranda of Agreement with the Department of Indian and Northern Affairs 


for the territories. These agreements recognize that water quantity data may be collected to meet 


federal interests, provincial interests, or a combination of both. Hence funding for the 


Operation of the networks is provided according to each party's needs. The water quantity 
networks and cost-sharing data are determined annually by Federal-Provincial Coordinating 
Committees. Also, a national meeting of all Federal-Provincial Coordinating Committees is 
convened periodically to review annual progress reports and to discuss any concerns arising under 
the Agreements. During the year, a total of 3000 gauging stations were operated under the 
Agreements in Canada, 2688 by the federal government and 312 by the Province of Quebec. Data from 
these stations as well as from 398 stations operated mainly by other provincial agencies are 


contained in the national water data bank - HYDAT; the data bank also contains data for another 


3915 discontinued stations. Under the terms of the Agreements, Canada is responsible for 


maintaining the computer database and for publishing the data. Water quantity data are essential 


to good water management and, since the costs of collecting water data are substantial, the 


efficiency of data collection programs is enhanced significantly by planning networks and using > 


Standardized methodology. To ensure that the data provided to the user is of the highest quality 
and precision, a quality assurance program is being implemented to monitor methods and procedures 
in field surveys and office automated computations to established national standards. 

In a move to improve upon data collection associated with the hydrometric survey, 4 


five-year program to acquire and install data collection platforms (DCPs) at remote hydrometric 


sites across Canada received Treasury Board approval effective April 1, 1983. Through the use of 


satellites, the DCP permits the real-time acquisition of hydrometric data. Effectiveness of 


operation and cost savings were key items in the original proposal, with the output of greatest 
value to navigation, reservoir operation, water allocation, flood forecasting and similar 
purposes. When necessary, DCPs are being equipped with sensors to provide information required by | 
the Atmospheric Environment Service and the Canadian Forestry Service. As of March 31, 1987, 314 


active DCPs were in operation; by the end of 1987, the active total is expected to grow to about 


400. 


TABLE 1 - STATUS OF FEDERAL AND FEDERAL-PROVINCIAL WATER MANAGEMENT PROGRAMS 


REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 
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Under Negotiation 


Water Quality Monitoring 
Agreements with Saskatchewan, 
Prince Edward Island, 
Manitoba, New Brunswick, 
Ontario, Northwest Territories 
and Yukon 


WATER MANAGEMENT PROGRAMS 


Under Negotiation 


_ Water Management for Economic 
Development in Prince Edward 
Island 

Yukon Implementation 


FLOOD DAMAGE REDUCTION PROGRAM 


' 


Under Negotiation 


Initial Agreements with Alberta, 
British Columbia and Yukon 
Territory 

| Amending Agreements with 
4 Northwest Territories, 
Quebec and New Brunswick 
j Manitoba Flood Forecasting 


pee 
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New During 1986-87 


Water Quality Monitoring 
Agreement with 
Newfound]and 


New During 1986-87 


South Saskatchewan River 
Basin Study 

Saskatchewan Irrigation 
Devel opment** 


New During 1986-87 


Amending Agreements with 
Saskatchewan 


Ongoing During 1986-87 


Water Quantity Surveys with all 
provinces 

Prairie Provinces Water Board 

Mackenzie River Basin Committee 

Water Quality Monitoring Agreement 
with Quebec and British Columbia 

Lake of the Woods Control Board* 

Ottawa River Regulation Planning 
Board 

Ottawa River Water Quality 
Coordinating Committee 


Ongoing During 1986-87 


Mercury in Churchill River 
Diversion System 

Lower Fraser Valley Flood Control 

Canada-Ontario Agreement on 
Great Lakes Water Quality 

Qu'Appelle Conveyance 

Regina - Moose Jaw Water Treatment 
Plant * 

Channel - Port aux Basques Water 
Improvement s** 

Fraser River Estuary Management 
Program Implementation 


Ongoing During 1986-87 


Mille Iles Control Structure 
Montreal Region 

Agreement for Flood Control on the 
Saint-Frangois River in Richmond 

Amending Agreements with 
Newfoundland, Nova Scotia, 
New Brunswick, Ontario and 
Manitoba 

Memorandum of Understanding 
Indian Lands 

Manitoba Flood Protection Projects 


** Not a Canada Water Act Agreement but included here in the interest of completeness. 


Special 
Development Sub-Agreements. 


| * Established under the Lake of the Woods Control Board Act. 


funds were made available for this project under Economic and Regional 


TABLE 2 - PROGRAMS OR STUDIES COMPLETED UNDER THE CANADA WATER ACT 


Peace-Athabasca Delta Planning 1972 
Qu'Appelle River Basin Planning 1972 
Saskatchewan-Nelson Basin Planning 1973 
Okanagan Basin Planning 1974 
Saint John Basin Planning 1975 
Lake Winnipeg, Churchill and Nelson Rivers Planning 1975 
Great Lakes Shore Damage Survey 1975 
Fraser River Upstream Storage Planning 1976 
Churchill River Basin Planning (Sask.-Man.) 1976 
Montreal Region Flow Regulation Planning 1976 
Peace-Athabasca Delta Implementation 1976 
Northern Ontario Water Resources Planning 1978 
Southeastern New Brunswick Dyking Implementation 1978 
St. Lawrence Water Quality Planning 1978 
Souris Basin Planning 1978 
Metropolitan Toronto Flood Control Implementation 1978 
Lower Saskatchewan Basin Preplanning 1979 
Southwestern Ontario Dyking Implementation 1979 
Upper Thames Flood Control Implementation 1979 
Yukon Basin Preplanning 1979 
Ottawa River Regulation Planning Report 1980 
Thompson Basin Preplanning 198] 
Great Lakes Shore Damage Survey Implementation 1981 
Dykes and Flow Regulation Works - Montreal Region 1981 
Mackenzie Basin Planning 1982 
Shubenacadie-Stewiacke Basin Planning 1982 
Ottawa River Water Quality Report 1982 
Okanagan Basin Implementation 1982 
Prairie Provinces Water Board's Water Demand Study 1983 
North Shore (St. Lawrence) Ecological Inventories 1983 
Winter River Preplanning 1983 
Qu'Appelle Basin Implementation 1984 
Wabigoon-English Mercury Contamination Study 1984 
Flood Prevention Within the City of Quebec 1984 
Fraser River Estuary Planning 1984 
Studies and Implementation of Dykes and Flow 

Regulation Works - Montreal Region 1984 
Waterford Urban Hydrology Study 1985 
Yukon River Basin Planning 1986 
Northern Manitoba Mercury Study 1986 
Winter River Basin Planning 1987 


Currently, data from the DCP network are being retrieved from a U.S. receive station via 
an automatic dial-up system. The establishment of ground receive stations in Canada is being 
investigated. Installation of these facilities will greatly improve the efficiency of 
distributing real time data required for network operations. 


Environment Canada has been negotiating water quality monitoring agreements with 
interested provinces to provide for sharing of costs, exchange of data and a Canada-wide quality 
control program. To date, agreements have been signed with Quebec, British Columbia and 
Newfoundland; an agreement with Alberta has been postponed; negotiations for agreements with 
Manitoba, Saskatchewan, New Brunswick, Ontario and Prince Edward Island are progressing; 
negotiations have begun with Yukon and the Northwest Territories, and are scheduled to begin with 
Nova Scotia in 1987. If all provinces join the program, the new network is expected to 
incorporate 450 existing stations of federal interest, upwards of 2000 existing stations of 
provincial interest, and about 180 new stations of joint interest. In addition, some agreements 
may include cost-shared surveys or special studies to best address existing or emerging issues of 
joint concern. The proposed stations exclude Great Lakes water quality stations which are 
administered under other agreements. In March 1983, Treasury Board approved the resources 
required to implement the agreements. 

The Prairie Provinces Water Board, a federal-provincial board which administers the 
Prairie Provinces Master Agreement on Apportionment, continued to provide recommendations to 
Canada, Alberta, Saskatchewan, and Manitoba concerning the equitable apportionment of eastward 
Flowing interprovincial prairie rivers. During the year, the Board's Committees on Hydrology, 
dater Quality and Groundwater continued to recommend procedures for natural flow determination for 
apportionment purposes and for evaluating the effect that proposed projects might have on the 
dalance of interprovincial waters. A four-year study of historic and current water demands in the 
three prairie provinces was completed in February 1983 and that information is now being updated 
ym a continuous basis. The Board also has approved the report on Administration of the 
{pportionment Agreement and has implemented the recommendations on apportionment of the flow of 
Sattle, Lodge and Middle Creeks at the Alberta-Saskatchewan boundary. 

The Mackenzie River Basin Committee, with representation from Canada, Alberta, 
iaskatchewan, British Columbia and Yukon and Northwest Territories, met during the year to fulfill 
ts liaison responsibilities and to consider study designs, budgets and agreements associated with 
mplementation of Recommendations 2 and 5 contained in the Mackenzie River Basin Study Report of 
982. The Committee also is considering a general agreement which will supersede the 1977 
€morandum of Understanding which formed the Committee; the new agreement would reconstitute the 
ommittee, and give full member status to the Northwest Territories and Yukon Territory. 

The Ottawa River Regulation Planning Board has a mandate to plan and recommend criteria 
Or regulating the Ottawa River, taking into account hydro-power production, flood protection, 


avigation, low water problems, water quality needs and recreation. Studies were under way to 
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develop risk management methodology for the Ottawa River basin and to assess the impacts of using 
flood reserves for the operation of the Mille Iles dam. | 

The Ottawa River Water Quality Coordinating Committee was established early in 1983 to be 
responsible for reviewing data needs and for coordinating data collection through a joini 
monitoring program. The Board's first annual report, which was released during the year, 
contained an analysis of monitoring data from the past several years. The report noted some 
improvement in water quality in the river. 

In support of the international Garrison Technical Committee, the Fisheries and Biota, 
and Engineering Task Forces reviewed the Canadian concerns with regard to the U.S. Bureau of 
Reclamation reports entitled "Draft Supplement to the Draft Supplemental Environmental Statement 
Reformulated Plan - Garrison Diversion Unit - North Dakota" and the "Draft Supplementa} 
Environmental Statement Reformulated Plan - Garrison Diversion Unit - North Dakota". The 
International Consultative Group from External Affairs and the State Department will be using this 
information in their continuing Canada-United States dialogue on the Garrison irrigation project. | 

The Lake of the Woods Control Board continued to regulate certain waterways in the 
Winnipeg River basin so as to balance the requirements of the various and sometimes conflictince 
interests that depend upon the water in the basin. The Board was established under the Lake o1 
the Woods Control Board Act, well before the Canada Water Act was passed, and is described here 
only to complete the picture on federal-provincial water management in Canada. 

Water Management Programs: Depending upon the nature of the work being conducted, wate) 
management programs can fall within any of the three stages - preplanning studies, plannin¢ 
studies or implementation activities. During 1986-87, several water management programs were 
continued, and a framework plan was initiated to guide resource development in the Saskatchewar 
portion of the Saskatchewan River basin. 1 
Preplanning Studies: Preplanning studies normally arise as a result of public representation t¢ 
resolve one or more problems which are perceived at the local level. The preplanning study has 
become the vehicle with which to investigate the concerns expressed, and also to examine briefly 
all of the emerging and potential opportunities and problems of the area in question and to make 
recommendations as to the desirability of a longer-term planning study. Although there were ne 
formal preplanning studies under way in 1986-87, a work sharing arrangement between Environment 
Canada and the Prince Edward Island Department of Community and Cultural Affairs was negotiatec 
respecting the conduct of Studies on Water Resources Management For Economic Development. This is 
a three-year project coordinated by a federal-provincial committee with each party contributing 
$500 000 worth of work. The studies include special surveys and demonstration projects related t( 
ground water resources, inland surface water resources, estuarine water resources, anc 


multi-sectoral and integrated water management. 
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Planning Studies: Planning studies generally are directed towards the development or management 
of the water resources for the social betterment and economic growth of the basin or area under 
study. In May 1986, the Canada-Saskatchewan River Basin Study Agreement was signed to develop a 
framework plan to guide future water development in the basin. The plan will assess the impacts 
of future growth, and ensure that the basin's limited supplies of water can meet the needs of the 
range of uses. A final report is scheduled for December 1989 and is timely given 1) the recent 
completion of Alberta's South Saskatchean Study and follow-up Water Resources Commission Report 
which considered water resources planning and development options for the upstream part of the 
basin in Alberta and 2) the signing in October 1986 of a five-year Agriculture Canada- 
Saskatchewan Water Corporation Irrigation Development Agreement which will add considerably to 
water demands in the basin. (The latter agreement is described at the end of this report. ) 

In its final study report released on March 26, 1986, the Yukon River Basin Committee's 
nain recommendation was that a formal agreement be established to develop a framework for water 
resource planning and coordinate ongoing water planning and management activities in the Yukon 
tiver basin. During 1986-87, a working group met to review the status of water and related 
‘esource activities in the basin and to prepare an intergovernmental agreement by March 31, 1988 
‘or implementing the study recommendations. 

Canada, Manitoba, Manitoba Hydro and the Northern Flood Committee, which comprises the 
‘ive Indian Bands of Cross Lake, Nelson House, Norway House, Split Lake and York Landing, signed 
she Northern Flood Agreement in December 1977. This Agreement, which is not under the Canada 
‘ater Act, is administered federally by the Department of Indian and Northern Affairs to provide 
‘ompensation for the effects of Nelson River hydro-power developments, specifically Lake Winnipeg 
fegulation and the Churchill River diversion. It also provides an opportunity for renewed 
‘conomic and social development in the communities. Article 17 of the Agreement commits Canada, 
‘anitoba, and Manitoba Hydro 1) to joint action for the implementation of the recommendations of 
whe Lake Winnipeg, Churchill and Nelson Rivers Study Board Report which deals with ecological 


Oncerns and 2) to report annually to the Band Councils on progress made. In April 1986, Treasury 


‘oard approved $1.76 million for Environment Canada to design and implement a 5-year ecological 
onitoring program. During fiscal year 1986-87, an annotated bibliography containing 
proximately 380 references related to Lake Winnipeg Regulation and Churchill River Diversion was 
ompleted. Discussions on the direction and focus of the Environment Canada program were held 
ith the Northern Flood Committee, Fisheries and Oceans Canada, the Government of Manitoba, and 
initoba Hydro. Following this consultation process, long-term studies on water’ quality and 


jantity, sediments and sediment transport, and waterfowl populations were initiated. 


‘plementation Programs: Although no new implementation agreements were initiated in 1986-87, 


‘veral programs continued owing to agreements in earlier years, including a renewed Canada-Ontario 


~reement on Great Lakes Water Quality which extends to March 31, 1990. This agreement provides 
: 


Se 


for the cost-sharing of surveillance, upgraded sewage treatment and phosphorus control and reflects 
the commitments undertaken by Canada in the 1978 Canada-U.S. Great Lakes Water Quality Agreement. 
It also re-emphasizes the cooperative phosphorus control and Great Lakes surveillance programs and, 
in accordance with the 1978 agreement, outlines programs for dealing with toxic substances anc 
hazardous materials in the Great Lakes. On October 16, 1983, Canada and the United States signed a 
supplement to the 1978 Agreement for the purpose of lowering phosphate levels in Great Lakes 
waters. 

An Agreement Respecting a Fraser River Estuary Program was signed in October 1985 by 
Enviroment Canada, the Department of Environment for British Columbia, Fisheries and Oceans 
Canada, the Fraser River Harbour Commission and the North Fraser Harbour Commission. To cost 
$1 250 000 over five years, the Program is based on a study conducted between 1977 and 1982. Well 
into its second year of operation, the Program is designed to guide economic development while 
protecting the environment of the Estuary. 

To improve the water of the Town of Channel-Port aux Basques, the Newfoundland and 
federal governments signed an ERDA Sub-Agreement on July 31, 1985, under which the federal 
government will provide a maximum of $6.5 million or 90% of costs (whichever is less.) towards the 
$7.222 million agreement. Work was under way on the fabrication of a modular package treatment 
unit during 1986-87. ji 

To complete the conveyance work begun under the 1974-1984 Qu'Appelle Implementation 
Agreement, the Qu'Appelle Conveyance Agreement was signed by Canada and Saskatchewan in 
June 1984, Extending to March 31, 1989, the $4.75 million Agreement is cost-shared equally by the 
two governments. The program is designed to improve the channel carrying capacity in restricted 
areas of the river. When completed, the improved channel will convey larger quantities of water, 
with less overbank flooding. During 1986-87, channel improvements were made on the Muscowpetung 
and Piapot Indian reserves. 

To improve the water supply to Regina and Moose Jaw, the Saskatchewan and federal 
governments signed an ERDA Sub-Agreement on May 1, 1984, under which the federal government 
provided $5 million towards the $15 million cost for a granular activated carbon water treatment 
facility. The plant was officially commissioned in June 1985 and has now completed its second 
summer of operation. During a two-week period in August 1986 there were unexpected taste and odor 
problems. The causes of the problems were partly owing to the early start of operations in 1986 
and the higher than usual algae load. Experience gained is being used in an initial design 
proposal to double the capacity of the existing water treatment plant. Environment Canada has 
provided an observer for the selection of the engineering consultant and preliminary desigr 
meetings that were held by the cities of Regina and Moose Jaw during the year. ) 


The Canada-British Columbia Lower Fraser Valley Flood Control program, designed to reduce 
| 


damages due to floods in the lower Fraser Valley of British Columbia, continued during the years 


Some $124 million of a total joint commitment of $161 million was spent to the end of March 1987. | 
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*lood Damage Reduction (FDR) Program: During 1986-87, this program was active throughout most of 
Canada. 


BUECTIVE: The Flood Damage Reduction Program follows the cooperative federal-provincial approach 
9f the Canada Water Act. Its overall aim is to reduce flood damages. The first step is to 
identify flood risk areas and discourage further flood vulnerable developments in those areas. 
where existing development warrants it, a second step may be to provide remedial measures. 

When joining the program, the provinces sign a General Agreement and a Mapping Agreement 
(or a combined agreement). The General Agreement outlines the basic approach that will be taken 
to reduce flood damages. The respective governments and their agencies agree not to engage in, or 
provide assistance to undertakings vulnerable to flood damage in designated flood risk areas. In 
such areas, federal disaster assistance will be restricted to structures built before designation 


and, in some circumstances, new structures which are flood-proofed. Zoning on the basis of the 
flood risk is encouraged. 

| The Mapping Agreement provides for the flood risk mapping and designation of the areas to 
vhich the policies in the General Agreement will apply. Forming part of this agreement is a list 
of communities in the province which are to be mapped and specifications to be followed in 
sonducting the hydrotechnical and mapping work. When maps not meeting these specifications are 
ivailable, interim designation may be applied until such time as new maps are prepared. This 


‘igreement also requires that information pertaining to the designated area be made available to 


yovernments, zoning authorities, the public and anyone contemplating development in or near these 


‘reas. As a matter of course all flood risk maps and reports are distributed to key federal 
‘epartments represented on the Treasury Board Advisory Committee on Federal Land Management and to 
number of federal departments whose programs could be affected by FDR Program designations. 
esignations to March 31, 1987 are listed in Table 3. 

In some cases existing developments in designated areas will still require protection 
gainst flood damages and, for this reason, further agreements to study such problems can also be 
otiated with the provinces. Where benefits exceed costs and where there is a national 
terest, federal-provincial agreements may subsequently be reached on implementation action. 
his action could include flood forecasting and warning, flood proofing, works to control flows 
nd levels, acquisition of property, easements or land use planning. It should be noted that, in 
<amining alternatives, the best choice will be made on the basis of effectiveness, cost, and 


Wironmental impact. This could mean allowing some flooding to occur. 


RATION: The original agreements generally covered a ten-year period, but an Amending Agreement 
1 1980-81 extended the General Agreement with Manitoba beyond the ten-year period. Similar 
‘tensions occurred in 1981-82 with the signing of an Amending Agreement with New Brunswick and in 


82-83 with the signing of an Amending Agreement with Ontario. In 1983-84 the General and 
; 
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Mapping Agreements with Newfoundland, the Mapping Agreement with Quebec and the Flood forecast ia 
Agreement with Manitoba were amended. In 1984-85 the General, Mapping, and Studies Agreements 
with Nova Scotia were amended. In 1985-86 the Mapping Agreement with Ontario and the General, 
Mapping, Studies, and Ring Dyke Upgrading (now Construction of Flood Protection Projects) 
Agreements with Manitoba were amended. In 1986-87, the General Agreement with Saskatchewan was 
amended while new Mapping, Studies and Community Flood Plain Management Measures Agreements with 


Saskatchewan were signed. Proposed amendments are discussed in following sections. 
PARTICIPANTS AND FUNDING: Canada and the provinces share the costs (see Table 4). 


RELATED AGREEMENTS: Several ongoing studies and implementation agreements dealing with flood 
prone areas in Canada were in force when the Flood Damage Reduction Program was launched. Only 
One such agreement remains as described elsewhere in this report under the title: Lower Fraser 


Valley Flood Control, 
REPORT ON PROGRESS 


Newfound] and 

The community of Rushoon was designated on February 28, 1987, raising to six the number 
of designations in Newfoundland. Remedial measures studies have been completed for Steady Brook, 
Placentia, Badger and Rushoon. 

Hydrotechnical work is under way towards designation of areas along Deer Lake, along the 
Waterford River and in the Stephenville Crossing/Black Duck area. Base maps have been comp letec 
for Stephenville Crossing/Black Duck, Waterford, Cox's Cove and Parson's Pond. Terms of Reference 
are under preparation for Cox's Cove and Parson's Pond hydrotechnical studies. 

A regional Flood Frequency Analysis was completed for the island of Newfoundland in 1984) 


a user's summary report was completed in 1986. 


Discussions have taken place towards the establishment of a flood forecasting arrangement: 


Nova Scotia 
The Little Sackville River hydrotechnical study and working maps have been completed an¢ 
the public relations maps are nearing completion. Designation is expected in May 1987. | 
The Truro hydrotechnical study was completed and work has commenced on floodline plotting | 
Base maps have been completed and some field work has been undertaken of the Kentvilli 


area. A remedial study had previously been completed of the Mill Brook area of Kentville. 


Mane | 


TABLE 3 - DESIGNATIONS TO MARCH 31, 1986 UNDER THE FLOOD DAMAGE REDUCTION PROGRAM 


LOCATION 


NEWFOUNDLAND 


Stephenville* 
Steady Brook* 
Placentia* 
Badger 

Rushy Pond 
Rushoon 


6 designations 


NOVA SCOTIA 


East River* 
Sackville River* 


Antigonish* 
3 designations 


‘NEW BRUNSWICK 


Fredericton* 

Perth/Andover 

Oromocto to Lower Jemseg* 
Lower Fredericton to Lincoln* 
‘Sussex* 

Keswick* 

Norton 

Walker Brook* 


3 designations 


QUEBEC 


fontréal Region* 
thaudi@re Basin* 
iatineau/Ottawa Rivers* 
Ipper Richelieu River* 
lu Gouffre* 

ower Richelieu River* 
ivitre Assomption* 
ivigre Saint-Frangoi s* 
ivitre Yamaska* 

ivi@re Bécancour* 
ivitre Nicolet Basin* 
rois-Riviéres-Ouest 


2 designations 


‘ 


NUMBER OF 
COMMUNITIES 


MAPPED 


NUMBER OF 
PUBLIC INFO. 
MAPS 


| 


on 


a eke 


me SS 


a oF 


Pr 


13 


23 


300 


47 


000 


POPULATION! 


900 
100 


300 


000 
900 
000 
000 
000 
100 
700 
500 


000 


000 
000 
000 
000 
000 
000 
000 
000 
000 
000 
000 


000 


June 
Mar. 
Mar. 
Mar. 
Mar. 
Feb. 


Feb. 
Feb. 


Nov. 


Feb. 
Feb. 
Mar. 
Feb. 
Sept. 
Mar. 
May 
Mar. 


May 
Mar. 
Oct. 
Apr. 
Apr. 
Nov. 
May 
Oct. 
June 
May 
May 
Aug. 


DATE OF 
DESIGNATION 


84 
84 


84 


80 
80 
8] 
82 
82 
83 
85 
86 


78 
79 
79 
80 
80 
8] 
82 
82 
83 
84 
84 
84 


Table 3 (cont'd) 


LOCATION 
ONTARIO 


White River 
Toronto* 


Sturgeon River/Lake Nipissing/ 


French River* 
Kaministiquia River* 
Nipigon 
Atikokan 
Grand River 
Maitland Valley 
Nickel District 
Otonabee Region 


Lower Trent Region 


11 designations 
MANITOBA 


Melita 
Wawanesa 
Winnipeg 
Souris 
Elie 
Brandon 

La Salle - Sanford - Starbuck 
Swan River 
Dauphin 
Carman 
Lorette 


13 designations 
SASKATCHEWAN 


Estevan 
Oxbow 

Roche Percée 
Moose Jaw 


4 designations 
NORTHWEST TERRITORIES 


Hay River* 
Fort Simpson 
Ak lavik 

Fort McPherson 


Fort Good Hope 


5 designations 
56 designations 


NUMBER OF 
COMMUNITIES 


MAPPED 


[ger pene! (eee oo aes 


_ 
WwW 


> eine ee 


NUMBER OF 
PUBLIC INFO. 
MAPS 


Co — 


| i © 2 | 


Ea cea Seecere 


— 
— 


7-4 meee 


ie See 


— 
nn 
Ww 


1. Figures are approximate and based on 198] Census data. 


an ae 


3 109 


565 


622 


I ) 


34 
44 


__5 690 
6 852 485 


POPULATION! 


900 
980 
720 
630 
460 


DATE OF 
DESIGNATION 


Aug. 
Dec. 


Mar. 
Aug. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 
Mar. 


Dec. 
Dec. 
Feb. 
Oct. 
Nov. 
Mar. 
Nov. 
May 

Feb. 
June 
Sept 


Aug. 
Aug. 
Aug. 
Oct. 


May 

June 
June 
June 
June 


80 
80 
80 
8] 


84 
85 
85 
85 
85 


Table 4 - FEDERAL-PROVINCIAL FLOOD DAMAGE REDUCTION AGREEMENTS TO MARCH 31, 1986 


Duration Total Cost* Expi 
NEWFOUNDLAND Tyears) (doTTars) Date : 


Amending Agreement 
General Agreement 


12 - 1993 
Flood Risk Mapping Agreement 7 1 470 000 1988 
Studies Agreement 5 480 000 1988 
NOVA SCOTIA 
Amending Agreement si a = 
General Agreement 16 a 1994 
Flood Risk Mapping Agreement 2 1 030 000 1989 
Studies Agreement 1] 670 000 1989 
NEW BRUNSWICK 
Amending Agreement = = A 
General Agreement 15 199] 
Flood Risk Mapping Agreement 10 2 000 000 1986 
Studies Agreement 10 200 000 1986 
Flood Forecasting Agreement - Saint John River Basin 10 1 400 000 1987 
Flood Damage Reduction - Marsh Creek 6.5 2 010 000(a) 1984 
Petitcodiac Sea Dykes Agreement 3 months 160 000 1979 
QUEBEC 
Amending Agreement - - - 
Combined General and Flood Risk Mapping Agreement 16 6 000 000 1992 
(mapping 11) 1987 
Dykes and Flow Regulation Works - Montreal Region 7,5 16 056 000(b) 1984 
Quebec City Flood Prevention Agreement 2 833 000(b 1985 
Mille Iles River Agreement on5 13 100 000(b 1987 
Saint Francois River Agreement - Town of Richmond 3 4 350 000(b) 1987 
ONTARIO 
Amending Agreement - - - 
All Inclusive Flood Damage Reduction Agreement 17 - 1995 
(mapping 12) 15 400 000 1990 
(other 14) 2 200 000 1992 
MANITOBA 
Amending Agreement - . - 
General Agreement 17 - 1994 
Flood Risk Mapping Agreement 1] 2 350 000 1988 
Studies Agreement 12 310 000 1989 
Flood Forecasting 8.5 1 000 000 1989 
Construction of Flood Protection Projects Agreement 7 6 100 000(b) 1989 
SASKATCHEWAN 
General Agreement 20 - 1997 
Flood Hazard Mappi d Studies Agreement (mapping 5) 1 300 000 1982 
ood Hazard Mapping an U g ae Ad 5) 480 000 1982 
Flood Hazard Mapping and Studies (mapping 5 750, 
hp (studies 5) 250, 000 1992 
Community Floodplain Management Measures 5 580,000 1992 
ORTHWEST TERRITORIES 
Memorandum of Understanding 2 225 000(c 1978 
Memorandum of Understanding 10 400 000} 1989 
(mapping 5) 1984 
General Agreement 10 "= 1989 


These costs are to be shared equally by the federal and provincial governments except for: 
(a) 33-1/3% federal, 66-2/3% provincial/local; (b) 45% federal, 55% provincial/local; (c) costs 
shared equally by Environment Canada and the Department of Indian and Northern Affairs 


=: ae 


| 
New Brunswick | 
The Mapping and Studies Agreements expired on March 31, 1986 and the Flood Forecastaa 
Agreement, on March 31, 1987. At year's end, draft agreements were proposed that would amend the 
General Agreement and produce a combined Studies and Mapping Agreement. Federal support for the 
Saint John River Flood Forecasting Centre will be phased out over the next five years. | 

Except for localized flooding caused by ice jams, peak water levels along the Saint John 
River were below flood stage in 1986. Above normal snowpack and ice conditions were reported in 


March 1987, especially in southern New Brunswick. 


Quebec 

Work under the Canada-Quebec Agreement respecting flood damage reduction on _ the 
Saint-Frangois River within the limits of the Town of Richmond was completed at a total cost of 
$3.7 million, of which the federal share was $1.7 million. A project to protect the section north 
of the town has been proposed. These works, however, were not forecast in the original agreement 
and, ‘because of budget uncertainties, Environment Canada was unable to agree to proceed with 
additional works. 

Under the Agreement respecting flood damage reduction on the Mille Iles River, 
construction of the flood control structure was completed in December 1985. The structure is 
Operational, but work on the automated control system was ongoing in 1986. The Ministers agreec 
through an exchange of letters concluded on August 15, 1985 to reallocate funds contained in the 
Agreement to increase funding for studies from $30 000 to $230 000; these funds are being used tc 
undertake studies for improving the possibilities of operating the control structure by improvine 
regulation of some reservoirs on the Ottawa River. At Quebec's request, Treasury Board has beer 
asked to extend the Agreement to March 31, 1988, to permit implementation of works to raise é 
section of a street bordering the river downstream of the control structure in the City of Laval. 

Negotiations to amend the Mapping Agreement are complete and have been approved by 
Treasury Board. The proposed amendments will allow the mapping portion of the Agreement t¢ 
continue until March 31, 1992 with additional funding of $4.8 million, and the termination date of 
the Agreement in terms of policies would be March 31, 1997. The number of communities to be 
mapped, listed in Annexe 'A', is expected to be increased considerably. A derogation procedure 
for special cases such as specific requests for public works and requests made by third parties 
are included in the negotiated agreement. The flood zones along the Saint-Francois River in the 
City of Richmond were redesignated on March 17, 1987 to take into account dyking undertaken withir 
that community. 7 

To date twelve designations have occurred under the agreement, affecting 18 


| 
municipalities. 


Ee ee 


Ontario 


| The Canada/Ontario FDR Program funded 21 new projects during the year. Of these, 17 


‘projects were for flood risk mapping. A major achievement in project planning and administration 
was the placement of much revised and upgraded terms of reference for carrying out flood risk 
mapping projects. 

The Steering Committee recommended and the Ministers agreed to designate the flood risk 


areas on a Conservation Authority-wide basis in Lower Trent River Conservation Authority and 


Nickel District Conservation Authority and on a community-wide basis in Grand River Conservation 
Authority and Otonabee Region Conservation Authority; Lake Huron shoreline within the 


jurisdiction of Maitland Valley Conservation Authority was also designated. 
To date, in excess of 100 streams and communities have been mapped under the Program. 


Currently, work is in progress on behalf of 20 Conservation Authorities and 17 municipalities 


where no Conservation Authority exists. 


' The Steering Committee initiated two regional hydrology studies in Nottawasaga Valley 


Conservation Authority and Muskoka River watershed. This area-wide hydrology study provides 
jesign flows for floodline mapping and five locations in Nottawasaga and three in Muskoka. Al] 
*uture mapping will incorporate the flows generated from these studies. 

A seminar based on the findings of the Depth of Flooding Damage Curve Development Study 
Was presented to users within and outside of the department. The objective of the study was to 
levelop a set of curves that will relate the depth of flooding to the damages sustained by 
‘using. A number of ongoing studies are using the findings. 

Two projects studying the alternatives of flood proofing of existing developments in the 
‘ood risk areas of the Goulais River and the improvement of reservoir operations in Halton Region 
Onservation Authority with the objective of reducing damage in the downstream communities were 
ompleted. Work was in progress and due for completion in 1987 for other flood damage reduction 
€asures on a number of streams in Niagara Peninsula Conservation Authority. The policy 

@velopment guideline study for delineating floodway and flood fringe was completed. The project 
$ addressing various topographic, social, technical, cultural and political constraints imposed 
y properly assessing the floodway/flood fringe concepts. 

All three volumes of the Regional Flood Frequency Analysis for Ontario Streams were 
iblished. Volume 1 of the report addressed the data synthesis, single station analysis and index 
lood method. The findings were presented at the provincially sponsored conference on flood plain 
“snagement and at a workshop at McGill University. Volume 2 of the report presents the results of 


e multiple regression method and Volume 3 contains the input data, plots of frequency curves and 


*bular information. 
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Manitoba 

The General, Mapping, and Studies Agreements were amended by an exchange of ministerial 
correspondence concluded on September 6, 1985 to extend the Agreements in time (4 years) and ney 
funding of $160 000 for additional mapping. 

Designation packages were prepared for the communities of Arborg, Riverton, and Fisher 
Branch and are expected to be signed in the 1987-88 fiscal year. 

Under the Canada-Manitoba Flood Protection Projects Agreement, the communication/storage 
facility in Morris was completed and emergency pumps for the communities on the west side of the 
Red River were constructed. The existing dyke at St. Adolphe has been upgraded but a new sectior 
to complete the north segment of the project has been delayed. A draft of an agreement betweer 
Manitoba and the U.S. Corps of Engineers to construct the international segment of a dyke t 
protect Emerson, Manitoba and Noyes, Minnesota is under review. The construction is planned for 
1987-88, 

In November 1985, Manitoba requested an amendment to the Canada-Manitoba F 1o0¢ 
Forecasting Agreement to extend the time frame by 3.5 years with additional funding of $400 000, 
The aim of the proposed amendment is to streamline the forecasting by shifting emphasis from mode} 
simulation to more practical activities such as the retrieval of real time data. Provincia’ 


Treasury Board authorization was received in February 1986, and federal approval, in January 1987. 


Saskatchewan 
The General Agreement was amended and new Mapping, Studies, and Community Floodplaii 
Management Measures Agreements were signed in March 1987. Contracts for public information map: 
were initiated for Melfort, Lumsden, Radville, La Ronge, Regina and Tantallon. A new public 
information strategy was prepared. | 
The hydraulic study for Tisdale was initiated with the report to be completed by May 1987) 
] 
Alberta 
The Province of Alberta has prepared a proposed draft agreement which combines element 
of both the General and Flood Risk Mapping Agreements. The proposed agreement also forms th. 
basis for sharing the costs of proposed structural measures. Negotiations are to commence soon. 
British Columbia i 
British Columbia has expressed interest in a Flood Plain Mapping Agreement at a share) 
cost of $5 million over five years and a draft Agreement has been negotiated. A provincia: 
Order-in-Council has been granted allowing the province to proceed with negotiations. The draf 
Agreement is undergoing federal review in preparation for obtaining the federal Treasury Boar 


approval and Order-in-Council. 
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Northwest Territories 


Treasury Board approval was given to amend the General Agreement and Memorandum of 


Understanding. The amendment provides for a five-year extension to the program and the addition 


of the communities of Fort Liard and Nahanni Butte to the schedule of areas to be mapped. The 
amendment will be final upon completion of exchange of ministerial amending correspondence. 

The Steering Committee approved the flood risk maps for Fort Liard, Nahanni Butte and 
Fort Norman. The Technical Committee accepted the results of the Tuktoyaktuk Driftwood Study. 


vork began on an examination of the complex ice jam flooding problem at Hay River. A flood 


forecasting agreement was drafted with a view to establishing a flood forecasting system for the 
-iard and Mackenzie river communities. 


‘ukon 


A proposed draft FDR agreement was under review by Environment Canada and Indian and 


forthern Affairs Canada. Two meetings were held with Yukon representatives to discuss the draft 
greement. 


indian Lands 
A short enabling Memorandum of Understanding between the Departments of the Environment 
nd Indian and Northern Affairs (DINA) was Signed in May 1985 to allow interested Indian bands, 
ith the support of regional offices of DINA to take part in the flood risk mapping program. The 
ork has a funding ceiling of $300 000 per annum shared equally by the two federal departments. 
he program expires on March 31, 1990. Designation, which is intended to restrict development in 
‘ood risk areas, is not required. Four projects, two each in Ontario and Manitoba, were 
litiated in 1985-86, Topographic maps of the Sioux Valley and Lizard Point Indian reserves in 
initoba were completed. Hydraulic studies of both reserves are expected in 1987-88. In Ontario, 
contract was being let for a historical review of flooding of northern Indian communities. 
milar projects are under consideration in other provinces. 


“idelines on FDR Program 


A document, "Federal Guidelines for the National Flood Damage Reduction Program", was 
lepared in 1984-85 and subsequently distributed. The guidelines are intended as the main 
ference for federal managers of the FDR Program and are based on the Originally stated aims of 
i> program, the experience gained and precedents established over the years. To the extent 


Ssible, the guidelines attempt to anticipate the program's foreseeable future needs. 
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Water Research Under the Canada Water Act 


Research is carried out in the Inland Waters/Lands Directorate in support of operationa’ 
Branches and departmental objectives. The in-house research programs are undertaken by thi 
National Water Research Institute and the National Hydrology Research Institute. Support o 
related research in universities takes place through a subventions program. Undertakings ar 


Summarized below: 


1. The National Water Research Institute (NWRI) 
NWRI carries out water research under the Canada Water Act to advance understanding o 
water issues important to Canada. The knowledge and authoritative expertise developed fro 
the Institute's research program is employed by Environment Canada (DOE) to influenc 


decisions affecting the wise management of our water resources. 


To achieve its goals, NWRI conducts a national, multidisciplinary program of targette 
basic research, applied research and experimental development across the full spectrum o 
aquatic sciences, and develops research partnerships with the Canadian and internationa 
water science communities on priority issues. Because of its science expertise, th 
Institute is used by DOE to advise senior management on priority issues, to provid 
leadership on rapidly developing or emerging science programs, to represent DOE in nationa 
and international water science organizations, to provide functional guidance to operationa 


water programs and to serve as public spokeperson on water-related issues. 


During 1986-87, NWRI restructured both its program and organization, developing new 0 
modified strategies for research, issue intervention and communications, as the basis fo 
conducting business over the next decade. The Institute is now organized into Flexibl 
research projects consisting of multidisciplinary teams of scientists. Each project focuse! 
on the development of knowledge, expertise and leverage for DOE on a specific priorit 
issue. The projects are grouped administratively into three large multidisciplinar 
Branches, the Lakes Research Branch, the Rivers Research Branch and the Research ar 
Applications Branch, supported by centralized research Speer science liaison and staf 
support divisions. A number of initiatives have also been taken to develop and strengthe 
Institute linkages with universities, the private sector, the media and environmental group 
and to position the Institute for more effective intervention in the management of priorit 


issues, both within DOE and externally on behalf of the department. 
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The Institute's current research projects are organized around eight high priority water 
issues. Highlights of the 1986-87 research Program are summarized below. In total, NWRI 
scientists published over 300 research publications and interpretive reports on the 


scientific aspects of these issues in 1986-87. 


Toxic Chemicals in the Great Lakes Connecting Channels: 
_————— ee ees Lonnecting Channels 


A major research program is being conducted on the sources, pathways, fate and ecosystem 
effects of organic and inorganic contaminants in the interconnecting channels of the Great 
Lakes-St. Lawrence River drainage basin. Current efforts are focused on the St. Clair and 
St. Lawrence rivers, the riverine lakes within these rivers and the downstream settling 
basins. Critical processes, such as degradation, volatalization, adsorption and 
bioaccumulation of contaminants, are studied in relation to water residence times and other 
important limnological factors. The results are used to assess poliution impacts and the 
feasibility of remedial options. 

Field work on the St. Lawrence River this year has documented the presence of volatile 
Organics and heavy metals and tracked mirex throughout the river to its Lake Ontario source. 
Mirex was shown to be transported to the estuary more effectively by migrating eels than by 
traditional sediment transport. On the Niagara River issue, reports on toxic chemical 
pollution in the Welland River and canal were completed. NWRI scientists led in the 
development of the monitoring and data interpretation protocol to be used by the four parties 
to the international Niagara River Agreement in monitoring progress towards the target 
reductions of toxic chemicals. Data interpretation was also completed for input to the final 
report of the Canada-U.S. Upper Great Lakes Connecting Channels Study, which will recommend a 
Rehabilitation Action Plan and surveillance program for the St. Clair, St. Mary's and Detroit 


rivers. 


Lake Restoration: 

Research is conducted to develop expertise and practical technologies for restoring lakes 
from the effects of nutrient and toxic chemical pollution. Attention is currently focused on 
Hamilton Harbour, a seriously polluted IJC "Area of Concern", on aquatic weed infestations in 
Ontario and on eutrophication trends in the Great Lakes. 

An experimental oxygen injection apparatus with the potential to improve the water 
quality of Hamilton Harbour was tested this year. By reoxygenating the bottom waters, heavy 
metals are precipitated, organic contaminants are degraded and fish habitat restored. 
Institute scientists also led in the preparation of an interim report on a multi-agency 
Remedial Action Plan for the Harbour. Dramatic die-backs of eurasian water milfoil in 
central Ontario were traced to the natural appearance of an exotic insect larva which is 


killing the weed. Factors controlling its distribution are being studied to determine the 
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(c) 


(d) 


| 


| 
feasibility of biological control. Surveillance trend data from the Great Lakes o 


phosphorus, nitrogen and algae (including Cladophora infestations) were evaluated as part o 


the Institute's responsibilities under the Great Lakes Water Quality Agreement. 

A major new project was also initiated to examine the relationships between trophi 
status (productivity) and toxic chemical effects in lakes. There is some evidence that th 
vulnerability of lake biota to toxic chemicals may increase as lake productivity decreases 
If so, continuing reductions in phosphorus loadings to the Great Lakes, for instance, ni 
unintentionally maximize exposure of fish and other biota to contaminants already in th 
system. Processes of bioaccumulation, degradation and sedimentation are being studied i 


experimental lakes, lake enclosures and microcosms. 


Contaminated Sediments: 


Previously contaminated bottom sediments are a major source of toxic chemicals to tt 
overlying waters and biota of lakes. This project is examining the physical ar 
biogeochemical processes controlling lake sediment-water interactions, including sedimer 
deposition and resuspension, chemical release rates, microbial degradation and biotoxicity 
Results are used to evaluate remediation options in specific areas of concern in the Greg 
Lakes and elsewhere. 

A synoptic resurvey of Lake Ontario sediments was completed this year using moder 
methods developed at NWRI. The results, compared to data from the 1960s, indicate that toxi 
chemicals in surface sediments have been strongly redistributed throughout the basin and ha\ 
declined significantly in the last 20 years. The data also show that past methods strong] 
underestimated the concentrations of some pollutants. These results have importar 
implications for estimating recovery rates, loadings to the St. Lawrence River and th 


contribution of airborn contaminants to the lake. 


Ground Water Contamination: 

In this project, research is conducted on the physical and chemical processes whit 
control the migration, fate and effects of toxic contaminants in the subsurface sedimenta! 
rock aquifers of eastern and central Canada. Results are used to develop general al 
site-specific protocols for aquifer monitoring and decontamination and for waste si’ 
rehabilitation. The current ‘focus is on transboundary problems in the St. Clair and Niaga’ 
rivers and on the use of aldicarb, a potato-farming pesticide, in Prince Edward Island. 

Field results from the PEI studies have shown that aldicarb is present in well] waters | 
levels near or above current drinking water guidelines. Evidence suggests that 1 
temperatures and pH at the time of application in the early spring are inhibiting t 
normally rapid degradation of the pesticide. Tests to determine if delayed application Cy 


minimize well pollution are forthcoming. Extensive expert advice was also provided to U. 
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and Canadian agencies regarding the hydrogeology of the St. Clair and Niagara rivers. 


Pesticide Assessment: 


Pesticide research at NWRI leads to the development of new analytical methods and to 


better understanding of the occurrence, persistence, pathways, fate and ecotoxicological 


effects of pesticides in lakes and rivers. The information and expertise is used to advise 
Agriculture Canada and other federal agencies concerned with pesticide registration, impact 
assessment, water quality objectives and environmental surveillance. 

Pesticide studies were carried out this year in several locations across Canada. 
Tributyltin, an extremely toxic compound used as an antifouling agent in marine paints and as 
a lumber preservative, was found in harbours, marinas and shipping channels across the 
country, sometimes at concentrations high enough to affect sensitive organisms. It was also 
shown to have a summer half-life in freshwater of up to three months. Based on these 
results, paint formulations containing tributyltin may need to be registered under the Pest 
Control Products Act. In B.C., studies in the Fraser River estuary have documented the 
presence of various forms of chlorophenols, a heavily used wood preservative, in the waters, 
fish and other organisms in the estuary. They have also proven that the source of the 
chemical is the lumber industry; chlorophenol isomer ratios in the water matched those from 
the product used extensively by industry. These results will be used in the development of a 
Canada-B.C. water quality management plan for the estuary. Pesticide research is also 


underway in the Yamaska River basin, Quebec, and at several locations in Atlantic Canada and 


Ontario. 


Acid Rain: 

NWRI research on acid rain focuses on the development of knowledge required for federal 
policy formulation. Current priorities include: the evaluation of critical watershed 
acidification and recovery processes (based on field research at the Turkey Lakes 
experimental facility); the spatial and temporal definition of aquatic resources- at-risk; 
the evaluation of U.S. predictive modelling efforts together with the development of 
alternative Canadian models for policy development; and the scientific assessment of the 
national acid rain monitoring program. 

A major NWRI report this year confirmed that large numbers of lakes in eastern Canada are 
fully acidified and provided convincing evidence relating these effects to atmospheric 
Sulphate deposition. These important conclusions were reflected in the latest report of the 
Bilateral Canada/U.S. Advisory and Consultative Group. New findings from the Turkey Lakes 
also showed that a temporary decrease in acid rain, resulting from the economic recession in 
the early 1980s, permitted moderately acidified lakes to recover quickly. Ecosystem 


acid-rain models developed at NWRI successfully simulated these recovery processes. 
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| 
Air/Water Interactions: 
| 


Evidence is mounting that pollutants in the atmosphere are evoking major changes in 
climate and that the atmosphere is a major source of toxic chemicals to Canada's lakes, the 
Great Lakes in particular. The air-water research program at NWRI focuses on the processes 
which control the rates of deposition from, and volatalization to, the atmosphere of 
persistent organic chemicals. The effects of long-term climate change on the physics and the 
water quality of the Great Lakes will also be examined. | 

To assist in defining the research dimensions of the "toxic rain" issue, the Institute 
hosted a science-policy forum for DOE scientists and policy analysts. NWRI scientists were 
also instrumental in the organization of an IJC Workshop on the "Role of the Atmosphere as a 
Source of Toxic Chemicals to the Great Lakes". 

Measurements of radionuclide fallout from the Chernobyl] nuclear accident were obtained 
from rainwater and lake samples across Canada. While concentrations were too low to pose an 
environmental health concern, these measurements provided dramatic evidence of the global. 


nature of toxic rain. 


(h) Aquatic Monitoring and Assessment: 


Improvements in departmental surveillance, monitoring and assessment programs are’ 
critically dependent on new methods, instruments, protocols and a range of mathematical 
models. Several NWRI projects serve this broad operational need and, at the same time, 
contribute to the Institute's research on other issues. The Analytical Chemistry project: 
develops or modifies methods to measure organic and inorganic compounds in water, sediments 
and biota and provides a national focus for quality control/quality assurance activities. | 
The Ecotoxicology project provides new biological assessment procedures for detecting the 
toxic and mutagenic effects of contaminants in lakes and rivers. Monitoring/modelling 
projects, in both the water quality and quantity areas, provide expertise on the design, 
rationalization and interpretation of monitoring and surveillance programs. A variety of 
statistical and process simulation models to permit reliable trend assessment, analysis and) 
prediction of aquatic processes are also developed. 

A large-volume extractor system, which permits field collection of a concentrated extract 
of toxic chemicals which occur at very low levels in water, has proven efficient and 
reliable. A portable version has been deployed for use in the Niagara River Monitoring’ 
Program and the Great Lakes Surveillance Program. Several novel chemical and 
ecotoxicological methods were developed and transferred to operational use. Interlaboratory 
quality assurance studies were completed for Water Quality Branch, federal/provincial, LRTAP, 
GLWQA and UGLCC programs; general data quality is improving and problems with data 
comparability and accuracy from the centralized national laboratory are being resolved. a 


predictive ice-jam model, and improved versions of the RIVMIX and MOBED models for rivers | 


. 
| 
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were completed. Specific water quality models in support of LRTAP, Fraser River, 
Kaministiquia River, North Saskatchewan River, Mackenzie River, sediment water quality and 


pesticide transport studies were developed or improved. 


2. The National Hydrology Research Institute (NHRI) 


NHRI specializes in research related to the flow and quality of both surface and ground 
water, and to snow and ice. The construction of a permanent home for the Institute at 
Saskatoon was completed in April 1986 and occupation of this new facility occurred three 
months later. 

The consolidation of a broad range of water research activities in a single research 
facility at Saskatoon in 1986 makes possible for the first time a planned approach to 
integrated multi-disciplinary investigations focusing on western and northern water resource 
problems. This research thrust at the Institute was reinforced in 1986-87 by the addition of 
a hydrometeorological research group from the Atmospheric Environment Service (AES). Also 
based at the National Hydrology Research Centre are the regional water quality laboratory of 


IWD's Water Quality Branch and the AES Saskatoon Inspection Services. 


Ground Water Research: 


The major activity in the past year has been the restructuring of NHRI's, ground water 
program subsequent to the move of the Institute to Saskatoon. The aim of this restructuring 
has been to more adequately address ground water related concerns in Western Canada, while 
maintaining an overall national perspective on and responsibility for ground water research. 

Although some details remain to be worked out, the NHRI ground water research program 
will be focussing on the following major issues, all of which are high priority departmental 
concerns: 1) pesticides in ground water; 2) ground water for economic development; 3) 
climatic change and ground water; 4) ground water in the North; and 5) sub-surface disposal 
of industrial wastes. 

Work on ground water and Long Range Transport of Air Pollutants (LRTAP) will be gradually 
wound down as existing studies are completed and resources freed up re-allocated to the newly 
identified priority concerns. All work on LRTAP is scheduled to be terminated by March 1989, 

Work sponsored by Atomic Energy of Canada Limited on the ground water aspects of high 
level nuclear waste disposal has been completed; the work has all been written up for 
publication and most has already been published. 

As the clean-up of contaminated ground water from chemical dumps is at present primarily 
a concern in the more industrialized areas of eastern Canada and as the technical solutions 
tend to be very site specific, work on this issue has been transferred to a smal] unit at the 


National Water Research Institute, newly created for just this purpose. 
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Surf ace Water Research: 


The scientific implications of these changes for the NHRI ground water program are: 
- In the pesticides-in-ground-water project, initial attention is being focussed on 
establishing the dimensions of the problem (e.g. is pesticide contamination of ground water 
just a number of more or less isolated occurrences or is there a more pervasive overall 
problem?) As much of the data and information available are based on questionable sampling 
and analysis practices, priority is being given to establishing reliable and scientifically 
sound sampling and analysis protocols. 
- A number of ground water studies are addressing the economic-development issue. These 
include studies on artificial recharge, the influence of land management practices on the 
availability and quality of ground water, and improvements to existing ground water. 
extraction technologies. 
- The influence of climatic change on all segments of the hydrologic cycle - including: 
ground water - is potentially enormous, but at present essentially unpredictable. Impacts. 
are likely to be greatest in the North (e.g. thawing of permafrost), but influences could | 
extend south to, and well beyond, the boundary with the United States. Initial work on this 
issue will involve the establishment of a reliable database on which to base predictive | 
models to be developed later. 
- In addition to the concern for climatic change, issues in the North include the impacts | 
of toxic precipitation and other influences on the quality of sub-surface water. As with: 
Climatic change, immediate plans focus on establishing a reliable body of data on which: 
further research will be based. 
- Sub-surface injection of waste fluids in Western Canada is an activity of particular’ 
significance, but one where not enough is known about the interactions between the fluids and 
the formations into which they are injected. NHRI's involvement in this area will be through) 


research (largely contracted) to investigate these reactions. 


Surface water research emphasizes the investigation of watershed processes, particularly) 
those that characterize elements of the hydrologic cycle rather than the ground water.; 
Hydrologic processes in permafrost, alpine and prairie environments are of particular 
intrest. This array of studies includes the interactions between Arctic streams and) 
permafrost, lake dynamics and flooding in the Mackenzie Delta, fluvial processes in thei 
Mackenzie Delta, and the processes controlling the impact of land drainage on the streamflow 
characteristics of watersheds. Modelling activities are concentrated on the development andi 
testing of precipitation-runoff models including the design of statistical streamflow. 
characteristics of watersheds, the design of statistical streamflow forecasting models with 


and without climatic forecasting ability, a model of snowmelt in the Mannes-Domain drains of 


southern Manitoba and its partitioning into soil moisture, ground water, surface ponding,’ \ 


ee 


evaporation and runoff, and the sensitivity analysis of a passive microwave snow cover model 


to a range of snow cover and soil moisture conditions. 


Prairie Hydrology: Research in the prairie hydrology section is focussed on snow management, 


snowmelt infiltration and snowmelt runoff in a prairie environment; runoff from the Sentinel 


3lacier, application of passive microwave imagery to monitor spring flooding and subsequent 


irying of fields; evaluation of the Complementary Relationship Areal Evapotranspiration 
'CRAE ) model; and the quantity and quality of irrigation return flow. 

A cooperative study with Agriculture Canada and the University of Saskatchewan has been 
‘nitiated to determine the effects of snowmelt enhancement by tillage practices; meltwater 
2nhancement in cracked soils and the effect of snow management and tillage practices on 
surface runoff and ground water recharge. Such studies will be of direct benefit to primary 
yroducers who are looking for methods of extending the cropping system to overcome problems 
of land degradation and soil salinization. 

Based on results from the Agricultural Land Drainage Project, the effect of open drains 
wrapping winter snow and blocking snowmelt drainage was shown to be a major factor in 
Overning spring runoff. These studies suggest that municipal drains should be opened prior 
© spring runoff in order to be effective. A Penn State Runoff Model calibrated for the 
‘omain Basin in the land drainage study indicated a relatively small source area (3% of the 
lasin) produced 80% of the runoff. On the same project, passive microwave imagery from the 
imbus satellite was used to prepare maps that indicated the flooding and subsequent drying 


fields in the Red River clay region. 


The results of cooperative study with Alberta Environment and Agriculture Canada to 
” the CRAE model to estimate evapotranspiration have been encouraging. Estimates for 
dryland cropped and grassland sites in Southern Alberta were reasonable whereas the model 
nderestimated evapotranspiration for an irrigated site. With further refinements in the 
2quired instrumentation, it is anticipated that a reliable method of estimating 
ee to assess the effects of land use will be soon available to water resource 
anagers. 
) Preliminary results from a cooperative study with Agriculture Canada and the Saskatchewan 
“search Council on the quantity and quality of irrigation return flow from surface 
vrigation indicate approximately 14% of the applied irrigation water is returned as surface 


vYainage water. With respect to quality, there is evidence of some loss of applied nutrients 


md herbicides to drainage water. Further study and analysis are required to confirm the 


#86 results. 


vuntain Hydrology: Permanent and seasonal snow and ice are important elements in the 


puntain hydrology research program. Glaciers can provide climate data, information on 
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long-range transport of atmospheric pollutants and contribute significantly to water supply. 
The cores from Mount Logan have now been analysed for their oxygen isotopes ratio which 
indicates the temperature at which the snow fell. Precipitation amounts recorded in the 
annual snow and ice layers correlate with one of similar length from Siberia. 

Accumulated records on Canadian glaciers have been relocated from Ottawa to Saskatoon and 
are now being reorganized and catalogued. Information on glacier variations, glacier mass 
balance and special glacier events, from 1980-1985, has been compiled. Assessment of annual 
mass changes on Sentinel, Place, Helm and Peyto glaciers was continued and showed that al] 
glaciers surveyed were losing mass during the balance year. . 

Snow structure and its metamorphism influence melt rates and run-off characteristics. 
Studies continued on the analysis of snow specimens to find parameters that best describe 


snow microstructure. Particular emphasis is now being placed on the dielectric properties. 


Northern Hydrology: Research activities have continued in the Mackenzie basin related to the 
effects of possible future regulation of Liard-Mackenzie flow, and to potential oil and gas 
developments in the Mackenzie-Beaufort region. A major focus has been placed on 
understanding of hydrologic regime of lakes and channels in the Mackenzie Delta. Recent 
progress has been made on understanding the flow pattern into, out of and through low sill 
elevation lakes; on determining the sill elevations of a large number of lakes; and on 
developing a model to predict lake levels. Water balance work has indicated that the high 
sill elevation lakes are dependent on flooding, primarily from spring ice jams. A new study 
is being initiated to determine the spatial extent of backwater flooding produced by such 
jams. 

River ice research continues on the Liard and Mackenzie rivers, focussed primarily on the 
study of ice jams which form at the confluence of these two rivers. The physical 
characteristics of thermal and mechanical break-ups have been identified and an ice jam 
stage-discharge relationship defined, 

Work is finishing on determining the processes controlling water temperature in 
ice-covered rivers and developing a model predicting both cross-channel and temporal changes 
in temperature. The convective heat flux from the water to the overlying ice cover and the 
importance of hydrothermal heat flow to ice jam decay have been established. 

In support of the river ice work, a review has been conducted of various methods to 
measure discharge during the period of ice break-up and tests of a resistivity probe for 
measuring ice thickness have been completed. Reports on all of the above aspects of the 
river ice program have been published. 

A new project will concentrate on the interaction of snowmelt water with frozen soils in 
a permafrost environment. This includes soil heat flux, soil infiltration, and the formation 


of basal ice, and the effect of each on snowmelt runoff. Initial results have demonstrated 
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that these processes significantly delay the initiation of runoff and therefore have 
important implications for the hydrology of lakes in the Mackenzie Delta. 


3. Water Resources Research Subvention Program 
In 1986-87, 9 universities across Canada received a total of $160 000 in grants to carry 
Out research as an adjunct to the Inland Waters/Lands Directorate in-house research 
programs. The 13 water-related environmental research projects supported were focussed on 
regional and national water research topics associated with acid rain, toxic substances, land 
drainage, sediment transport, flood damage reduction and innovative water resources 
research. The aims of the program are to stimulate development of water resources research 
across Canada, to encourage development of innovative ideas by non-governmental scientists, 


and to foster closer contact between those scientists and their counterparts in Environment 


Canada. 


Ither Water Management Activities 


Not to be overlooked in the review of operations under the Canada Water Act are various 


ictivities which provide indispensable information for effective water planning and management. 


ocio-Economic Studies: A continuing but growing recognition of the socio-economic dimensions of 
ater resource policy, planning and management manifested itself in various ways during 1986-87. 
t Headquarters, among the more important efforts were a) the initiation of the fourth national 
urvey of industrial water use, covering some 7 500 establishments, b) the formulation and 
‘Stablishment of a National Water Use Analysis Program, c) the commencement of a national water 
se database, d) the development of a draft Federal Fresh Water Policy, in response to the 
ecommendations of the Inquiry on Federal Water Policy, and e) work toward greater public water 
vareness. In the regions, highlights included a) the construction of a water use optimization 
odel for the Okanagan basin, b) the start of a comprehensive federal-provincial water management 
tudy in the Saskatchewan portion of the South Saskatchewan River basin, c) the production of 
*ports on toxic chemicals, pollution abatement and high water levels in the Great Lakes 
‘osystem, and d) completion of a water use modelling study in the Saint John River basin, 
Development of a study analyzing the nature of water supply constraints to energy 
‘velopment, largely in Western Canada, continued. Improvements to the water use analysis model 
€luded enhancements and expansion of the model's database, the addition of interactive graphics 
utines to facilitate analysis and presentation of results, addition of two more major reservoirs 
the database, and the running of more water use scenarios of future socio-economic and water 
‘source developments in Western Canada. A number of reports based on the model were either 


«mp leted or are under way. 
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Municipal infrastructure improvement and financing became an important issue during | 
1986-87, especially given the fiscal restraints of the federal as well as the other levels of | 
government. To define the problem more clearly and to develop options for dealing with it, 4 
major CCREM study of water cost and pricing was begun. To support this study, the data on. 
municipal water use and pricing gathered in previous national surveys were organized in a 
municipal water use and water pricing database. This is seen as part of the movement toward a 
rationalized pricing system that will encourage people to conserve water, raise the funds needed 
to build and maintain costly water systems, and encourage technical innovation that will slash. 
capital and operation costs. | 

Internationally, contributions were made to workshops and seminars held by the Economic 
Commission for Europe, The Organization for Economic Cooperation and Development and the 
International Water Resources Association. Presentations on Canadian water management were made 
at these meetings covering policy integration and ground water management. Support was provided 
in organizing the 1988 World Water Congress of the International Water Resources Association in’ 
Ottawa. 

Socio-economic policy advice was provided on a wide range of issues including’ 


socio-economic capability within Inland Waters/Lands Directorate, flood damage reduction, climatic: 


change impacts on water use and water rentals to power companies. 


Water Data: Programs for the systematic collection and compilation of data on streamflow, water 
levels, sediment transport, ground water, water quality, and related information on glaciers, snow 
and ice predated the Canada Water Act but have continued to operate in support of water management. 
basin studies and implementation programs. A newer innovation is the collection of background 
data on water use by municipal and industrial users in Canada. | 

At the National Water Research Institute in Burlington, Ontario, water data activities in 
support of water data collection include programs of quality assurance and analytical methods. 
adaptation for the water quality program and current meter calibration for the water quantity. 
program. | 
Data Management Systems: Data and information reference systems continue to be operated in 
support of water resource activities. WATDOC, the water resource document reference centre, gives 
direct access nationwide by computer terminal to an inventory listing of published water-related 
papers and reports through a publicly available on-line interactive storage and retrieval system. 
This reference system was recently broadened to cover environmental baseline data in general. 
NAQUADAT, the national water quality monitoring program's data bank, was designed to store and 
retrieve chemical, physical, bacteriological, biological and hydrometric data relevant to waten 
quality for surface waters, ground waters, wastewaters and sediments. STAR, a data storage and 


retrieval system, was developed to handle limnological data from Great Lakes monitoring cruises. | 
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TENIS, the water effluent national information system, provides an inventory of industrial and 
municipal water pollution sources including data on physical, chemical, and toxicological 
characteristics of effluents and information on water effluent regulations and guidelines. 
MUNDAT, a database covering municipal waterworks and wastewater systems from coast to coast, 
including data on federal facilities, was developed in close cooperation with the provincial 
governments and the Federation of Associations on the Canadian Environment (FACE). HYDAT, the 
national surface water data bank has been developed to store and retrieve streamflow, water 
levels, and sediment transport information collected under the Federal-Provincial Water Quantity 
Agreements; it also includes water quantity data contributed by other organizations that meet 
national standards in data collection procedures and accuracy. A Glacier Data and Information 
System has been designed to contain a compilation of physical dimensions of Canadian glaciers and 
a bibliography of Canadian glacier documents. CHOMS is a database which provides an inventory and 
_ Summary description of selected operational techniques and procedures used to collect, process and 
manipulate hydrologic data in water resources studies. The CHOMS database was developed as the 
Canadian contribution to the HOMS project of the World Meteorological Organization (WMO) for the 
organized transfer of hydrological technology operationally used in water resources investigations 


‘by member countries of WMO, 


PART II: Water Quality Management 


No water quality management areas, as defined under Part II of the Canada Water Act, have 
been set up. However, there are a number of federal-provincial implementation agreements under 
,which water quality management programs have been or are being implemented. These include 
programs in the Great Lakes basin and in the Okanagan and Qu'Appelle basins. While these 
agreements do not provide for the establishment of water quality management agencies under Part II 
of the Act, they nevertheless have the same objectives of maintaining and improving water quality 
and are managed by joint federal-provincial Boards. The federal government, in concert with 
| provincial governments, has completed the development of water quality management strategies for 
the St. Lawrence River (Quebec), the Souris River (Manitoba-Saskatchewan), and the Shubenacadie- 
~ Stewiacke Rivers (Nova Scotia). Also, a Canada-Ontario-Quebec Coordinating Committee is working 
to establish a water quality monitoring plan for the Ottawa River, a Canada-British Columbia 
Committee is overseeing the implementation of a Management Program in the Fraser River Estuary, 
and a Canada-Manitoba Team is undertaking to monitor and study mercury in the Churchill River 
» diversion. 
In 1983, the Canadian Council of Resource and Environment Ministers (CCREM) established a 
_ Task Force on Water Quality Guidelines to address the problem of the many different water quality 
 Quidelines and objectives in use across Canada and to consider the possibility of harmonizing 


these guidelines. In October 1984 the Task Force recommended, and the CCREM agreed, that 


ae 


harmonized Canadian guidelines should be developed. In response, the Task Force prepared the — 


} 


"Canadian Water Quality Guidelines". CCREM approved the guidelines in October 1986 and has 


scheduled their publication and release for May 1987. The guidelines consist of information on 


specific water quality parameters which indicate whether the quality of water in a water body is 


| 


suitable for such major uses as recreation and aesthetics, aquatic life, irrigation, livestock — 


watering and industrial water supplies. Site-specific water quality objectives can then be. 


developed using the information contained in the guidelines. In 1987, the Task Force will also 


produce a report on research needs identified during the preparation of the Guidelines. This | 


report will help orient future research so that it will be. useful in the preparation of new and 


revised guidelines for water quality. 


PART III: Regulating Nutrient Inputs 


The federal government launched its phosphorus concentration control program in the late. 
1960s. Regulations limiting the maximum phosphorus content of laundry detergents to 8.7% 
elemental phosphorus (P,) by weight, or 20% phosphorus pentoxide (P,0,), were established in 


1970. At that time, an inspection program was introduced under which product samples were 


collected from manufacturers and importers for government analysis. On January 1, 1973, the 


maximum permissible phosphorus content for laundry detergents was further reduced to a maximum of 


2.2% elemental phosphorus by weight (or 5% P,0,). It is estimated that these regulations | 


have reduced the preregulation levels of phosphate discharged from all detergent sources from 


26 000 000 kilograms to 5 000 000 kilograms per annum. 


In 1973, a national network of regionally based inspectors was formed. Since that time 


! 


samples of laundry detergents and other products have been collected and analyzed on an annual. 


basis. In the 1986-87 fiscal year, 124 random samples of commercially available laundry 


detergents were collected and analysed for phosphorus content. Of these, only one was found to 


contain phosphorus in excess of the regulated limit. 

The initial concern about phosphorus in laundry detergents centred on the identification, 
in the Great Lakes, of eutrophication (accelerated aquatic plant growth due to an overabundance of 
nutrients such a phosphorus). However, the detergent regulations under the Canada Water Act are 
not only meant to apply to phosphorus control in the Great Lakes; they also are designed to 


protect the myriad of small Canadian lakes which were suffering from eutrophication and were not, 


and likely will not, be serviced by centralized facilities that could be upgraded to tertiary 


treatment for the removal of phosphorus. The Phosphorus Concentration Control Regulations (1973) 


are necessary to protect small lakes throughout Canada. 


Pe 


| PART IV: Public Information Program 


| A broad range of water management activities were announced during fiscal year 1986-87. 

) An announcement on April 29, 1986 dealt with the signing of a Canada-Newfoundland Water 
Quality Monitoring Agreement, a further step towards the establishment of a Canada-wide water 
quality network. 
| An announcement on May 28, 1986 preceded the signing of a $1.6 million agreement for a 
joint Canada-Saskatchewan planning study of the South Saskatchewan River basin in Saskatchewan. 
. On October 30, 1986, the Niagara River Toxics Management Plan was announced, outlining 
the intent of the coordinated effort by Canada, the United States, Ontario and the State of 
New York to eliminate virtually all toxic chemicals in the Niagara River from all sources. The 
four parties formalized the Management Plan by signing a “Declaration of Intent" in February 1987 
to work together to fully implement the Management Plan and to issue a public report every six 
months on the progress being made. 

Early in January 1987, the Great Lakes Water Level Communications Centre mailed letters 
_ to 270 Great Lakes communities offering technical information to municipal officials and 
_open-house meetings for the general public. 

Announcements in February and March 1987 preceded the designation of Rushoon, 
Newfoundland, as well as five other designations in Ontario, all under federal-provincial Flood 
_ Damage Reduction Agreements. 
: In March 1987, an agreement was announced respecting an amended General Agreement as well 

as new Agreements between Environment Canada and Saskatchewan for Flood Hazard Mapping, Studies 
_ and Community Flood Plain Management Measures. 

Also in March 1987, the Environment Canada Minister and his counterparts in Quebec and 


_ Ontario announced improvements in Ottawa River water quality through the release of the first 


“annual report of the Ottawa River Co-ordinating Committee for Water Quality. 
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REGULATION, APPORTIONMENT, MONITORING AND SURVEY PROGRAMS 
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1. WATER QUANTITY SURVEY AGREEMENTS 


Objective: 


To maintain a viable and efficient national water quantity survey network 
and to give recognition to joint federal and provincial responsibilities 
in this activity. 


Duration of Agreements: Agreements between Canada and each province were signed in 


Participants: 


Arrangements: 


Funding: 


Status: 


1975 and letters were exchanged between the Department of Environment | 
(DOE) and the Department of Indian and Northern Affairs (DINA) agreeing to 
joint survey operations in the provinces and territories. The programs 
are continuous but there is a provision in each agreement for termination 
on 18 months written notice. ; 


CANADA.....Department of the Environment, and 
the Department of Indian and Northern Affairs 
representing the Yukon and Northwest Territories. 
ALL PROVINCES 


Data are gathered, analyzed and interpreted to meet client's needs in the | 
hydrologic community. This is a shared-cost program, with the federal 
government carrying out field and office procedures and invoicing the 
provinces quarterly. An exception is Quebec which operates the program in 
that province and invoices the federal government quarterly except for 
international and navigable waters, and waters crossing federal land in- 
Quebec, which are surveyed by the federal government. DINA transfers. 
funds annually to DOE for the territories’ share of costs. 


1986-87 (provisional costs) 


Total Program Costs $24 574 300 
Total Recovered from Provinces 5 359 800 | 
Total Paid to Quebec by Canada 689 000 


Total Program Costs are the expenditures required to conduct the National 
Water Management Data Program. 


The Total Recovered from Provinces is the amount reimbursed by the 
provinces, except Quebec, to Canada. The Total Paid to Quebec by Canada 
is the amount paid by Canada to the Province of Quebec for operating | 
stations of federal interest in that province. 


Coordinating Committees, established for each province, convene at least 
annually but normally more frequently to review the water quantity survey 
networks and to determine annual cost sharing. National meetings of all 
Coordinating Committees are convened periodically to ensure common 
practices are followed in administering the Agreements. 


Water quantity surveys now include technologically advanced techniques 


such as satellite communication telemetry systems and a _ nationally 
distributed electronic data processing system. 
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WATER QUALITY MONITORING AGREEMENTS 


Objective: 


To establish a nationwide water quality monitoring network that will make 
it possible to assess water quality on a national basis and at the same 
time meet the needs of the provinces. 


Duration of Agreement: 


Participants: 


Arrangements: 


Funding: 


Status: 


To March 31, 1987, Agreements have been signed with Quebec, British 
Columbia and Newfoundland. The Agreements contain no termination date, 
but there is provision for termination by either party within a specified 


period of time after written notice. Agreements with other provinces wil] 
contain similar provisions. 


CANADA.....Dept. of the Environment 
ALL PROVINCES 


In designing the Agreements to meet the needs of both the federal and 
provincial governments, the party(s) who will conduct the work are 
identified, and the costs of the program are shared in accordance with the 
value of the information to each party. 


Costs are determined according to the schedules appended to each 
Agreement. Federal stations will be funded 100% by Canada; provincial 
stations will be funded 100% by the province; federal-provincial stations 
will be funded equally by each party. Treasury Board provided $2 139 000 
for the Agreements in 1985-86. 


The Agreements with Quebec, British Columbia and Newfoundland became 
effective in 1983, 1985 and 1986, respectively. Negotiations for 
Agreements with Manitoba, Ontario, Saskatchewan, New Brunswick and Prince 
Edward Island are progressing. Negotiations have begun with Yukon and the 
Northwest Territories, and are scheduled to begin with Nova Scotia in 1987. 


PRAIRIE PROVINCES WATER BOARD 


Objective: The equitable apportionment of interprovincial prairie waters flowing 
eastward. The agreement ensures that one half the natural eastward flow 
of waters arising in or flowing through Alberta is reserved for 
Saskatchewan, and that one half the eastward flow arising in or flowing 
through Saskatchewan is reserved for Manitoba. 

Duration of Agreement: Continuous since October 30, 1969. 

Participants and Funding: CANADA 

ALBERTA 
MANITOBA 
SASKATCHEWAN 


Arrangement: 


(Funding to be borne one-half by Canada and one-sixth by each of the 
provinces.) 


Schedule C of the Agreement provides for the reconstitution of the Prairie 
Provinces Water Board whose responsibility is to oversee and report on 
apportionment of waters flowing from one province into another province; 
to take under consideration comprehensive planning, water quality 
management and other management problems referred to it by the entities 
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Status: 


concerned; to recommend appropriate action to investigate such matters; 
and to submit recommendations for resolution of the problems. 


The Agreement is administered through the Prairie Provinces Water Board, 
its five Committees, and its Secretariat. | 


The Board's Committee on Hydrology has recommended procedures for the 
determination of natural flow and streamflow forecasting for five major 
interprovincial basins in the area. Natural flows are calculated on an 
annual basis for eight drainage basins. Natural flow reports showing 
recommended procedures to determine natural flow have been prepared for 
fourteen other smaller drainage basins crossing provincial boundaries. 
The Board has approved the Committee's report that describes the 
mechanisms required to administer the 1969 Apportionment Agreement, and 
reports on the apportionment implications of westward flowing streams, and 
westward flowing tributaries of eastward flowing streams. It is now 
developing a workable strategy to deal with interprovincial drainage 
problems. Article 6 of Schedule A of the Master Agreement on 
Apportionment has been amended to allow for apportionment of the flow of . 
Battle, Lodge and Middle Creeks at the Alberta-Saskatchewan boundary, and 


the Committee on Hydrology now monitors apportionment of those three 
creeks. 


At the request of the Board, the Water Quality Branch of Environment 
Canada reports monthly on water quality at eleven monitoring sites. These 
stations are part of the basic long-term network proposed by. the Board to 
monitor water quality in the prairie provinces. The Board's Committee on 
Water Quality has prepared water quality indicators for each of these 
eleven stations. The indicators were presented to the Board in the fall 
of 1986 and are now being reviewed by the Board's agencies prior to any 
further action being taken. This Committee, under the direction of the 
Board, also has established a task force on analytical methodology to. 
provide a means of coordinating water quality laboratory results for the_ 
prairie provinces and has submitted to the Board a draft report suggesting 
administrative procedures that might be used in defining, monitoring and 
administering interprovincial water quality requirements. 


The report entitled "Water Demand Study - Historical and Current Water. 
Uses in the Saskatchewan-Nelson Basin" was released to the public on 
February 10, 1983. The water use information in that report is updated 
annually and both the study results and the updated information are being | 


stored in a computerized format for retrieval by interested agencies and 
individuals. 


The Board's Committee on Interjurisdictional Agreements Administration has. 
proposed an interim method of administering the interprovincial waters of 
Boxelder Creek basin. The Board accepted the Committee's recommendations 
in January 1984 and the Board's Secretariat implemented those 
recommendations in 1984 and 1985. 


The Board's Committee on Groundwater has prepared reports showing cross-: 
sections, or profiles, of ground water conditions along the: 
Alberta-Saskatchewan boundary (1985) and the Saskatchewan- Manitoba’ 
boundary. The Committee is also coordinating the tabulation of a/ 
bibliography of ground water reports and data related to interprovincial! 
ground water evaluations. 
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The Board also evaluates the effects that proposed projects might have on 
streamflow in downstream provinces. The results of each such evaluation 
are reported to the respective Ministers of the Board. 


OTTAWA RIVER REGULATION PLANNING BOARD 


Objective: To plan and recommend criteria for regulating the Ottawa River, taking 
into account hydro-power production, flood protection, navigation, low 
water problems, water quality needs and recreation. 

Duration of Agreement: Continuous since March 1983 


Participants: 


Prior Action: 


Arrangement: 


Status: 


CANADA (3 members) 
ONTARIO (2 members) 
QUEBEC (2 members) 


Canada assumes initial responsibility for financing the cost of the 
Agreement with Ontario and Quebec each contributing 25%. 


As a result of recommendations made following a study of flooding in the 
Montreal region in 1976, a Canada-Ontario-Quebec Ottawa River Regulation 
Planning Committee was established in 1977 by an exchange of letters 
between the federal minister of the Environment, the Quebec minister of 
the Environment and the Ontario minister of Natural Resources. The final 
report of the Planning Committee was submitted in December 1980 
recommending that a tripartite regulation agreement be negotiated. 
Negotiations then followed, culminating in the signing on March 2, 1983 of 
a Canada-Ontario-Quebec Agreement Respecting Ottawa River Basin Regulation. 


The Ottawa River Regulation Planning Board administers the agreement. It 
also formulates and reviews regulation policies and criteria concerning 
integrated management of the principal reservoirs in the basin. 


A regulating committee, composed of operators of the principal reservoirs, 
is responsible for ongoing operation of the reservoirs, within the 
guidelines established by the Board. 


A secretariat has been established within Environment Canada to act as the 
executive arm of the Board. 


During the spring flood period (March 1 - May 30), forecasts on a real- 
time basis are provided daily for the principal reservoirs in the Ottawa 
River basin and at selected points where flooding takes place. 


The mathematical regulation model is operated on a real-time basis during 
the spring flood period to serve as 4a guide to reservoir operations. In 
1986, flood reserves were implemented in three reservoirs, on a trial 
basis to facilitate the operation of the Mille Iles dam. 


Subcommittees have been established to study the impact of using flood 


reserves in some reservoirs, to develop risk management methodology for 
the Ottawa River basin and to develop bylaws and procedures for the Board. 
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OTTAWA RIVER WATER QUALITY COORDINATING COMMITTEE 
| 
Objective: To review and modify the proposed monitoring plan and oversee its, 


implementation; to. undertake or recommend special studies as needed; and 
to recommend water quality objectives for the river. 


Duration of Agreement: Continuous from 1983 
Participants: CANADA 
QUEBEC 
ONTARIO 
Prior Action: A Technical Work Group on Water Quality in the Ottawa River was formed in 


1980 to study problems related to bacteria and toxic substances in the 
Ottawa River basin; to identify quantities and sources of nutrients, and 
to evaluate the importance of agricultural and other diffuse sources of 
phosphorus. It was hindered from carrying out its mandate by gaps in the 
data available and, in its report of October 1981, recommended the 
establishment of a committee to coordinate monitoring, and proposed a 
monitoring plan to obtain the data needed. 


Status: The first annual report of the Coordinating Committee noted some 
improvement in water quality in the river, particularly in bacterial 
quality, and recommended adoption of water quality objectives and emphasis 
on control of nutrients, bacteria, dissolved oxygen and PCBs. In the 
coming year, the Committee plans to obtain more information on dissolved 
oxygen, trace organics and trace metals, and to develop additional water 
quality objectives. 


MACKENZIE RIVER BASIN COMMITTEE 


Objective: To exchange information on potential water-related developments in the 
basin and to formulate a program of studies to gather data on the basin's 
water and related resources. | 


Duration of Agreement: Continuous since 1973. 
Participants: CANADA.....Department of the Environment, 


Ministry of Transport, Department of Indian 
and Northern Affairs, Yukon Territory, and 
Northwest Territories. 

ALBERTA 

BRITISH COLUMBIA 

SASKATCHEWAN 


Prior Action: The Mackenzie Basin Intergovernmental Liaison Committee was established in 
1973 and reconstituted as the Mackenzie River Basin Committee in 4 
Memorandum of Understanding between the participating governments in May 
1977. In May 1978, a $1 600 000 program to study the water and related 
resources of the basin was endorsed. 


The study has been completed and the final report was released by the 
Ministers on February 26, 1982. The main recommendations call for early 
negotiations toward a transboundary water management agreement, an 
expanded network of water data stations, follow-up field studies on ice 
breakup and a major study of the Mackenzie Delta. 
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Status: 


The Mackenzie River Basin Committee continued to meet during 1986-87 to 
fulfill its liaison responsibilities and to consider study designs, 
budgets and agreements associated with future implementation of 
Recommendations 2 and 5 as well as a general agreement which would grant 
member status to the governments of the Northwest Territories and Yukon. 
Implementation of Recommendation 1, an agreement through which 
transboundary water management issues can be addressed, is being pursued 
outside of the Mackenzie River Basin Committee. Seven bilateral 
Subagreements between the various jurisdictions will precede the 
development of a master agreement under the Canada Water Act. Bilateral 
discussions between Alberta/Northwest Territories, Alberta/Saskatchewan, 
and Saskatchewan/Northwest Territories have been initiated. Discussions 
between B.C./Alberta, B.C./Yukon, and B.C./Northwest Territories have been 
postponed at the request of British Columbia. 


. LAKE OF THE WOODS CONTROL BOARD 


Objective: 


To control and regulate certain major waterways in the Winnipeg River 
Drainage basin so as to achieve water flow and level conditions that are 
reasonably acceptable to the various interests. 


Duration of Agreement: Continuous. The Board was formed in 1919 under a Dominion Order-in- 


Council, and was confirmed by federal legislation in 1921 and by Ontario 
legislation in 1922, At that time, jurisdiction of the natural resources 
of the four western provinces was vested in Canada, and therefore the 
member for Canada acted on behalf of Manitoba. Manitoba gained active 
membership in 1958. 


The Board was established under the Lake of the Woods Control Board Act 
and is reported upon here only because of its association with other water 
management programs. 


Participants and Funding: Canada - one member 


Arrangements: 


Ontario - two members 
Manitoba - one member 


Canada pays one-third of the Board's annual operating costs in the 
interest of navigation. The remaining two-thirds is paid by Manitoba and 
Ontario in the proportion of developed hydropower head in the basin in 
each province. 


The Board fulfills its responsibilities by directing what the outflows 
from Lake of the Woods and Lac Seul (and at times the flows diverted from 
Lake St. Joseph) should be. 


To assist it in making its decisions, the Board has traditionally 
maintained a full-time engineering support group in Ottawa within the 
Inland Waters/Lands Directorate of Environment Canada. This group was 
formally established as the Board's Secretariat with the signing of a 
Memorandum of Understanding in 1981. 


To ensure two-way communications with interests within the basin, the 
Board has recognized a number of specific interest groups, each of which 
has appointed a representative to the Board. Groups represented include 
hydropower utilities, pulp and paper industries, native people, cottage 
owners and tourist outfitters. 
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Status: 


The Board holds public meetings each year in the basin to provide detailed 
information to the public and to obtain feedback on the effects of levels 
and flows. Also, the Board maintains a phone-in information service to 
ensure that the public has ready access to information on current 
conditions in the basin. 


Since the Lake of the Woods is an international boundary water, the 
federal member of the Board serves as Member for Canada on _ the 
International Control Boards for Rainy Lake and Lake of the Woods, tc 
ensure coordination with the United States. | 


The Board continued to manage the outflows from Lake of the Woods anc 
Lac Seul and kept the public advised of high water levels and hazardous 
conditions. Apart from direct regulation activities, the Board is 
continuing to improve its data collection and analysis procedures and has 
plans to introduce mathematical modelling to assist it in its 
deliberations. 


WATER MANAGEMENT PROGRAMS 


1. FRASER RIVER ESTUARY MANAGEMENT PROGRAM 


Objective: To guide economic development while protecting the environment of the 
Fraser River Estuary. 

Duration of Agreement: October 1985 to December 31, 1990. 

Participants and Funding: A Management Committee Executive has been establishe: 


Prior Action: 


Status: 


representing: 

ENVIRONMENT CANADA 

FISHERIES AND OCEANS CANADA 

MINISTRY OF ENVIRONMENT AND PARKS (B.C.) 
THE FRASER RIVER HARBOUR COMMISSION 

THE NORTH FRASER HARBOUR COMMISSION 


The agreed total cost is $1,250,000; annual costs to be shared equally b) 
the five parties are not to exceed $250,000. | 


The Agreement also established a Management Committee with representatioi 
from the federal and provincial governments, municipalities, regiona 
districts, port authorities and Indian bands located around the estuary ti 
Oversee the implementation of the management program. 


The Fraser River Estuary Management Program is based on a study conducte 
between 1977 to 1982. The Fraser River Estuary Study examined means t 
accommodate population and growth while protecting valuable environmenta 
assets of the estuary. 


The Agreement provides for the implementation of several progra 
activities: the coordinated Project Review Process, Activity Programs, 
Water Quality Plan, Area Designation, and Public Consultation. 


The Standing Committee on the Fraser River Estuary Water Quality Plan ha 
addressed coordination of water quality work in the estuary, and has begu 
preparation of the Water Quality Plan. Key components of the Plan will D 
water quality monitoring and the establishment of water quality objectives 
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A coordinated interagency referral process is now in formal operation and 
so is an Environmental Review Committee. Coordination of project review 
is supported by a computerized central project registry. 


Six Activity Programs have developed Terms of Reference and are under way 
concerned with log management, waste management, emergency management, 
habitat management, recreation management, and navigation and dredging. 


QU'APPELLE CONVEYANCE AGREEMENT 


Objective: 


To complete the conveyance works begun under the Qu'Appelle Implementation 
Agreement (1974-1984). 


Duration of Agreement: April 1, 1984 to March 31, 1989. 
Participants and Funding: CANADA. sc cccccsccccvsscespe 379 000 


Status: 


SASKATCHEWAN, .cescseseeeege 375 000 


During the third year of the Agreement, 1986-87, Canada spent $880 600. 
The 1986-87 work was predominantly channel improvements on the two Indian 


reserves immediately upstream of Pasqua Lake and the replacement of a 
bridge. 


LOWER FRASER VALLEY FLOOD CONTROL 


Objectives: 


To provide protection from flooding of land in the lower reaches of the 
Fraser River Valley and other areas upstream by rehabilitating existing 
dykes, constructing new dykes, increasing river bank protection, and 
improving internal drainage facilities. 


Duration of Agreement: 1968 to March 31, 1995 (extended). 
Participants and Funding: CANADA S0e5 559000 cove nee 


Status: 


BRITISH COLUMBIA.......50% 


(Local authorities are responsible for providing construction and access 
right-of-way. ) 


In 1974, the federal government increased its contribution to the Flood 
Control Program and Storage Studies from $18 000 000 to $30 500 000 and 
British Columbia agreed to increase its share by the same amount. In 
fiscal year 1976-77, both parties agreed to increase the funding to 
$60 000 000 for each party, and to extend the Agreement to March 31, 1984. 
In fiscal year 1983-84, the Agreement was extended to December 31, 1986 
with no increase in funds. In fiscal year 1985-86 the Agreement was 
extended to March 1995 and funding was increased by $41 million. Total 
funding committed to the Program by both governments increased to $161 
million. 


Construction has been completed at Kent, Matsqui, Surrey (Serpentine- 
Nicomek] Dams), New Westminster, Coquitlam, Abbotsford, ‘Kamloops (Oak 
Hills), Surrey-South Westminster, Richmond, Pitt Meadows, Delta, and the 
Vedder River is nearly complete. Construction was well advanced for the 
South Dewdney, Pitt Meadows #2, and bank protection at Kent. Final design 
for Glen Valley was initiated. Estimated expenditures under the program 
to March 31, 1987 are $119 000 000. The current annual funding rate is 
$2 500 000 from each government. 
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CANADA-ONTARIO AGREEMENT ON GREAT LAKES WATER QUALITY 


Objectives: 


To renew and strengthen cooperation between Canada and Ontario in neet tail 
the obligations under the revised 1978 Canada-U.S. Agreement and to. 
provide for cost-sharing of specific programs which the province will) 
undertake with the federal government in meeting these obligations. 


Duration of Agreement: April 1971 to March 31, 1990; agreement renewed in 1976, | 


1982 and 1986. 


An initial agreement from August 1971 to December 31, 1975 authorized $3 
million for feasibility studies and joint sewage treatment technology and 
urban drainage research. Loans totalling $250 million for sewage 
treatment facilities from CMHC and the Ontario Government were also called 
for in the initial agreement. (Funding for municipal sewage treatment 
between 1976 and the signing of the new agreement in 1982 was the subjeqa 
of a separate agreement with CMHC under the National Housing Act. ) 


The agreement was renewed in March 1976, retroactive to 1 January 1976, as) 
a basis for establishing joint water quality objectives, and to serve to. 
coordinate and implement federal and provincial input to Canadian 
responsibilities under the international agreement, and to conduct 
research. This agreement expired on March 31, 1980 but, because a revised) 
agreement was then under negotiation, the 1976 agreement was extended to 
March 31, 1982, through exchanges of letters between ministers. The 
agreement was renewed in July 1982 and again on March 6, 1986. | 


Participants and Funding: CANADA 


ONTARIO 


The participants each pay half the cost associated with the research and. 
surveillance programs. For each fiscal year, the total amount payable by 
Canada shall not exceed an amount to be agreed upon between Canada | 

Ontario, taking into account: 


(a) the recommendations made by the International Joint Commission 
relevant to the Great Lakes International Surveillance Plan as 
developed under the revised Canada-U.S. Agreement; 

(b) the decisions taken, as a result of such recommendations, by the 
parties to the Canada-U.S. Agreement with respect to _ such 
surveillance; and 

(c) the recommendations of the Board of Review. 


The renewed agreement provides $82.1 million for surveillance, upgrade¢ 

sewage treatment and phosphorous’ control programs. Each of the, 
governments will contribute $9.6 million for surveillance to determine 
concentrations of pollutants in the Great Lakes. In addition, each will 

give $1.4 million to a new program to control phosphorus. Special funding 

in the amount of $65 million was made available to Ontario for the perioc¢ 

1982-1985 to assist in the completion of municipal sewage facilities 

construction to meet the requirements of the Canada-U.S. Agreement. This 

extra funding was formalized under the 1982 Canada-Ontario Agreement.|; 
Some $9.7 million of the original funds were not expended and this amount 
has been committed over the next two years. Ontario and are 

municipalities will contribute an additional $50.4 million to upgrade 

present sewage treatment facilities or build new ones. 


SAG" 


In February 1981, a joint Canada-U.S. team of scientists began a 
comprehensive investigation of toxic chemicals in the Niagara River. This 
joint investigation will make recommendations as to what should be done to 
reduce or remove the contamination and to monitor the effectiveness of 
Clean-up programs. The final report on this investigation, released in 
November 1984, contained 24 recommendations pertaining to point source and 
non-point source control, further investigations and monitoring. A 
detailed long-term water quality monitoring program was included. A seven 


point Canada/U.S. proposal, based on this report, is now’ under 
consideration. 


Because, as already noted, the Canada-Ontario Agreement is being 
undertaken to provide a basis for implementing the Canada-U.S. Agreement 


on Great Lakes Water Quality, a brief outline of activities under the 
latter agreement is also provided. 


/ANADA-U.S. AGREEMENT ON GREAT LAKES WATER QUALITY 


bjectives: To improve the quality of the water in the areas of the Great Lakes now 
suffering from pollution; to ensure that Great Lakes water quality will be 
protected in the future; and to restore and maintain the chemical, 
physical and biological integrity of the waters of the Great Lakes Basin 
Ecosystem. 

luration of Agreement: Continuous since April 1972; revised Agreement signed 


farticipants: 


ommi tment: 


rrangement: 


November 22, 1978. 


CANADA 
UNITED STATES 


The concept of the Great Lakes basin and its human resources as an 
ecosystem is explicitly recognized in the new Agreement. Numerical water 
quality objectives for some 40 compounds have’ been specified. 
Approximately 99 percent of the sewered population on the Canadian side of 
the basin is now served by adequate municipal wastewater treatment 
facilities. Programs to control and prevent pollution from industrial 
sources entering the Great Lakes System have been designed and are being 
implemented. A commitment has been made to eliminate the discharge of 
toxic substances into the Great Lakes. New interim phosphorus loading 
targets, defined for each lake, are designed to achieve desirable levels 
of water quality. Binational negotiations to ratify the loading targets 
and reach agreement on Canadian and U.S. programs to meet these targets 
were partially completed in 1983, 


The International Joint Commission was given primary responsibility for 
overseeing implementation of this international water quality Agreement. 
The Commission has established a number of Boards and Committees to carry 
out the various provisions of the Agreement. Activities are carried out 
under four programs: Objectives Development, Controls, Assessment, and 
Special Projects (including toxics, eutrophication, health hazards, etc.). 


Canada and Ontario have agreed to proceed with the implementation of a 
Phosphorus Control Supplement as recommended under Annex III of the 1978 
Agreement. The Control Supplement agreed to on October 16, 1983 includes 
measures to both protect the upper Great Lakes and further reduce 
phosphorus discharges to the lower Great Lakes. The Agreement ratifies 
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the phosphorus loading targets and allocates the residual load reductions 
to Lake Erie between the United States and Canada. Negotiations continue 
to similarly allocate the load reductions to Lake Ontario. 

| 
The 1978 Agreement is to be reviewed following receipt and examination of 
the IJC's third biennial report. This report is expected to be presented 
to the governments of Canada and the U.S. in the spring of 1987. The 
review of the Agreement by the two federal governments will be undertaken, 
as in the past, in full consultation with the Provinces of Ontario and 
Quebec and the eight Great Lakes States. During the latter part of 1985, 
the Royal Society of Canada and the U.S. National Academy of Science 
jointly reviewed the progress by the jurisdictions in implementing the 
1978 Agreement. This joint report will be most helpful in the forthcoming 
review by the governments. 


SOUTH SASKATCHEWAN RIVER BASIN STUDY 


Objective: To develop a framework plan to guide long term water resources development 


in the South Saskatchewan River basin. 


Duration of Agreement: May 1986 to December 31, 1989. 
Participants and Funding: CANADAiiguclcse veces sos =G000 OU 


SASKATCHEWAN....22++++$800 000 


Status: A study office with director and staff has been established in Moose Ja¥ 
(July 1986). An advisory committee of senior provincial and federal 
public servants has been active in revising study office work plans anc 
program proposals (framework plan formulation and the objectives of the 
public information program) that were developed by the study office an 
federal-provincial technical committees. A detailed (1987) work plat 
includes the application of water quantity, quality and use models for the 
basin and, as well, field work and in-house analysis to determine the nee 
for future modelling and data collection. 


FLOOD DAMAGE REDUCTION PROGRAM 
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FLOOD DAMAGE REDUCTION IN THE TOWN OF RICHMOND (QUEBEC) 


Objective: To reduce the damages caused by flooding of the Saint Francois within th 
Town of Richmond, Quebec. 

Duration of Agreement: May 1984 to March 1987. 

Participants and Funding: CANADAD £3 <ivete ca cleslcss of b 9002500 


QUEBECIWY. En cumesess<$e%40 500 


Prior Action: Joint studies conducted in 1983-84 demonstrated the feasibility o 
corrective measures. 


Status: The Canada-Quebec Agreement was signed on May 14, 1984, permitting th 
construction of a pumping station and a dyke, channel work in Cushic 
Creek and management of the internal drainage network. The total cost ¢ 
the project rose to $3.7 million, of which $1.7 million was the federé 
share. 
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CANADA-MANITOBA FLOOD PROTECTION PROJECTS 


Objective: To increase the level of protection afforded by ring dykes in the Red River 
Valley communities of Rosenort, Morris, St. Adolphe, Dominion City, Emerson, 
St. Jean Baptiste, Latellier and Brunkild and to provide protection to the 
community of Ste. Rose du Lac and the water treatment facility at Souris. 


Duration: March 10, 1983 to March 31, 1989 
Participants and Funding: CANADA.........-$2 745 000 


MANITOBA........$3 355 000 


Prior Action: Between 1967 and 1971 Canada and Manitoba cooperated in the construction of 
dykes around seven Red River basin towns that had suffered damages during 
the 1950 flood and again in 1966. Subsequent experience demonstrated, most 
recently in 1979, that the dykes constructed under the 1967 agreement did 
not provide a sufficient margin of safety, nor did they meet the standards 
of the Canada-Manitoba Flood Damage Reduction Agreement signed in 1976, 
Thus, a new agreement was signed to upgrade the seven ring dykes which were 
jointly built earlier, as well as an eighth dyke, around Brunkild, which 
had been built and fully paid for by Manitoba. 


Status: The agreement was signed on March 10, 1983, and a committee was formed to 
administer it. The agreement was amended in May 1985 to include the 
construction of a dyke at Ste. Rose du Lac and the upgrading of the dyke at 
the water treatment plant at Souris with additional funding of $1 600 000. 
The earthwork and permanent pumping facilities have been completed at 
Brunkild, Rosenort, Letellier, St. Jean Baptiste and Morris. Some 
upgrading has been completed at Emerson and St. Adolphe. The 
communication/storage facility in Morris was completed and the emergency 
pumps for the communities on the west side of the Red River were 
purchased. The communication towers for all communities were constructed. 


MILLE ILES FLOOD CONTROL STRUCTURE 


Objective: To reduce the level of flood damage along the Riviére des Mille Iles in 
Montreal Region. 


Duration: December 1983 to March 1987. 
Participants and Funding: CANADA. ..eeeeeeeeef5e9 million 


QUEBEC. 65 f.s00 63 05$7.2 wTl lion 


Prior Action: Studies to determine the feasibility of a flood control structure on the 
Riviére des Mille Iles were conducted under the Agreement Respecting Dykes 
and Flow Regulation Works - Montreal Region. 


Status: The Canada-Quebec Agreement was signed on December 10, 1983. The 
regulation dam was operational by December 1985 and completed in 1986. 


The Ministers agreed in August 1985 to reallocate funds already in the 
agreement so as to increase funding for studies from $30 000 to $230 000; 
these studies are directed towards improving the conditions favouring 
regulation of the control structure. By March 31, 1987, total expenditures 
are expected to amount to $8.9 million, of which the federal share will be 
$4 million. 


ye 


COOPERATIVE ARRANGEMENTS FUNDED FROM SOURCES OTHER THAN THE CANADA WATER ACT 


1. REGINA-MOOSE JAW WATER TREATMENT FACILITY | 
Objective: To improve the water supply available to Regina and Moose Jaw by the 
construction of a granular activated carbon water filtration plant at 

Buffalo Pound Lake in Saskatchewan. 


Participants and Funding: CANADA 
SASKATCHEWAN 


Canada made a federal contribution of $5 million under an ERDA Subsidiary 
Agreement towards the total cost of $15 million. 


Status: Construction was completed on schedule and the treatment plant was opened 
officially in June 1985. The associated carbon regeneration furnace 
commenced operation in November 1985 and the waste disposal lagoon was 
completed during the summer 1986. A consultant examined a two-week taste 
and odour problem that developed in the water in August 1986. The results 
are being used in a design proposal to expand the capacity of the water 
supply systems. 


2. PORT AUX BASQUES WATER IMPROVEMENTS 


Objective: To improve the water supply available to the Town of Channel-Port aux 
Basques. 
Participants and Funding: Catiatdss.csesscasseeveepO 5001000 


Newfoundland.......e22-$ 722 000 


Canada will pay 90% of the total cost up to a maximum federal contribution 
of $6.5 million under an ERDA subsidiary agreement. 


Status: Contracts were awarded on the fabrication of a modular package treatment 
unit and on site preparation/foundation work; a gravity-based auxiliary 
water supply was nearing completion; a solid waste incinerator was 
commissioned; and the transmission main and associated roadwork wer 
completed. 


During the year, a combined deficit of $1.8 million occurred when the 
actual plant cost exceeded the consultant's estimate ($1.4 million) and the 
auxiliary water supply works exceeded the target allocations ($0.4 million, 
when the first contractor abandoned the project. This has been reduced t 
$1.4 million by deleting all non-essential components of the project. A’ 
the year end, the town and province were seeking the additional funding. 


3. MERCURY IN THE CHURCHILL RIVER DIVERSION SYSTEM 


Objectives: To determine the degree to which mercury is present in the Churchill Rive) 
Diversion system and to identify sources; to study pathways and mechanism 
by which mercury moves from water to fish and wildlife through the foo 
chain; to monitor the concentration of mercury in aquatic plants and fis 
and compare it with available data on the presence of mercury in peopl: 
living in this area and; where possible, suggest remedies to local mercur 
problems and means of _ predicting future occurrences of  mercur 
contamination. 
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Duration of Agreement: March 1983 to September 1986 


Participants and Funding: CANADA....2+22244$380 000 
MANITOBA.........$380 000 


Background: This study arose from concern over increased levels of mercury in fish 
along the diversion route. Area soils and mineral deposits contain 
background levels of inorganic mercury which may have been released when 
the area was flooded. This problem was first addressed under the Northern 
Flood Agreement that the Department of Indian and Northern Affairs 
negotiated on behalf of Canada in 1977-78 between Canada, the Province, 
Manitoba Hydro and the Northern Flood committee (a collectivity of various 
Indian Bands). An arbitrator, appointed in March 1980 under the terms of 
the Northern Flood Agreement, to arbitrate claims from any of the four 
parties concerned, identified the mercury agreement as a_ priority 
federal-provincial responsibility. 


The Canada-Manitoba Agreement on the Study and Monitoring of Mercury in 
the Churchill River Diversion was signed on March 10, 1983. The Agreement 
allows for cost-sharing of expenditures made by Canada and Manitoba 
retroactive to April 1, 1982. The four year Agreement is scientific in 
nature and has five broad objectives aimed at improving the knowledge and 
the ability to respond to mercury problems in northern Manitoba. 


Status: Work under this Agreement has progressed well to date with all of the 
possible 14 projects completed. A four-person Steering Committee and an 
eight-person Technical Advisory Committee were appointed with an equal 
number of federal and provincial members. A Study Coordinator provided 
the necessary management support, coordinated the projects and 
information, and developed the public awareness component of the 
Agreement. Annual reports for fiscal years 1983-84 and 1984-85 have been 
prepared and distributed widely to government and public agencies. A 
Summary Report and Technical Appendices (four volumes) were submitted to 
the Ministers of Environment for Canada and Manitoba for approval. 


CANADA-SASKATCHEWAN IRRIGATION DEVELOPMENT 


Objective: To implement a comprehensive economic development program based upon 
irrigation and related activities. 


Duration of Agreement: October 17, 1986 to March 31, 1992 
Participants and Funding: CANADA cose euveesvenwes $50 000 000 
SASKATCHEWAN. ..-eeee02$50 000 000 
Prior Action: A study completed jointly by Canada and Saskatchewan during 1985 


demonstrated that a comprehensive program of economic development based on 
irrigation will contribute to the economic well being of Canada, 
Saskatchewan and the region. On June 30, 1986, under the 
Canada-Saskatchewan Economic and Regional Development Agreement (ERDA), 
Canada (Agriculture Canada) and Saskatchewan (Saskatchewan Water 
Corporation) signed a Memorandum of Understanding stating a long-term 
commitment to activities directed towards comprehensive irrigation-based 
economic development in Saskatchewan. 
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Status: 


On October 17, 1986, Canada and Saskatchewan signed an agreement to 
establish a mechanism to promote development studies and proposed works 
under the Memorandum of Understanding. Activities are divided into three 
work programs, namely 1) Irrigation Water Supply Development, 2) Economic 
Development and Support, and 3) Irrigation System Improvements - Southwest 
Saskatchewan. Under program 1), $75 000 000 has been targetted towards 
irrigating by the early 1990s about 12 000 hectares of irrigable land 
adjacent to Lake Diefenbaker. After the year 2000, about 70 000 hectares 
have been identified for irrigation development. Program 2) provides 
$15 000 000 to facilitate the attainment of maximum benefits from 
irrigation and related development. Program 3) provides $10 000 000 to 
improve and extend existing irrigation works in southwest Saskatchewan. 
The transfer of ownership and responsibility of operation of 23 storage 
reservoirs, 7 diversion projects and 6 irrigation projects will be 
established under separate agreements. 


Environment Canada's interest in the new irrigation development under 
program 1) of the agreement is to ensure that the requirements of the 
Federal Environmental Assessment and Review Process are met and that the 
information on basin planning developed as part of the South Saskatchewan 
River Basin Study is considered in project planning. 


Design work on the first phase of program 1), the Luck Lake project on 


Lake Diefenbaker, has been completed. Construction on this project has 
been delayed until 1988-89. 
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